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Concreting the Spaulding Dam 


The Spaulding Dam in the South Yuba power develop- 
ment of the Pacific Gas & Electric Co., in Nevada County, 
Calif., is one of the largest and highest dams in the world. 
It is arched in plan, 305 ft. high and is of concrete de- 
posited in mass. As described in ENGINEERING NEws, 
Dee. 11, 1913, p. 1163, the concrete was mixed in a plant 
high up on the side of 
the cafion and chuted 
directly into place for 
the lower levels, belt 
conveyors being used 
to lift the concrete 
high enough to chute 
it into the upper levels. 
At the time of the pre- 
vious article, however, 
construction had not 
progressed so far as to 
show the final stage 
of the conveying plant 
illustrated in the ac- 
companying view. 

The mixer house 
was built at the rim 
of the cafion, as high 
as was consistent with 
locating it close to the 
spur track over which 
cement, gravel and 
sand for the construc- 
tion were hauled. 
These materials were 
transferred to the 
mixer house on 18- 
and 24-in. belt con- 
veyors. The mixing- 
plant equipment con- 
sisted of four 1-yd. 
Smith mixers, with a 
combined capacity of 
2000 cu.yd. in 24 hr. 
From the mixers wooden chutes 2% ft. deep and 2 ft. 
wide, lined on the bottom with cast-iron plates and on 
the side with sheet steel and laid at an average incline 
of 25°, conveyed the concrete into place. 

When the dam had been constructed to a height of 
approximately 225 ft. the above-described method of dis- 
tribution became impracticable, as the slope of the chutes 
could not be made steep enough for the concrete to flow. 

Two vertical steel frames were then erected, their bases 
being firmly embedded in the concrete. They were 
designed to support two inclined steel frames (shown in 
the view sloping up away from the far side of the cajion), 








equipped with belt conveyors, The concrete was then ele- 
vated in two stages for the more remote portions of the 
structure and in one stave for parts at the center of 
the dam nearer the mixer. In the view, the chute in the 
nearest part of the dam is depositing concrete that has 
been chuted down from the mixer, raised by belt conveyor 
to the top of the far 
tower, chuted down to 
the conveyor leading 
to the top of the near 
tower, whence it de- 
scends through the 
final chute. 

It is stated that the 
chutes required ver\ 
little attention for 
operation except when 
it Was hecessary to 
change their location: 
they therefore gave a 
most economical SYS- 
tem of conveying con- 
crete. One novel fea 
ture was the method 
used for cleaning the 
belt conveyors. In the 
past, with belt systems 
of distribution for 
mixed concrete, the 
chief difficulty seems 
to have been in keep- 
ing the belt clean and 
free from concrete ma- 
terial caking upon it. 
This difficulty was 
overcome in the 
Spaulding plant by 
the use of compressed 


Depositing Concrete By CuuTe aNp Bett Conveyor, air. Just beneath the 
Spautpine Dam, CaLirorNIa 


belt at the point where 
it passed back under 
the last roller, jets of air were forced against the belt from 
fan-shaped nozzles. These delivered *he air at a pressure 
sufficient to remove all material adhering to the belt. This 
device kept the belt smooth, clean and in good working 
order, although without it the concrete soon put the 
belt out of commission. 

In the earlier part of the work, when only gravity dis- 
tribution was used, the record of concrete laid was as high 
as 2150 cu.yd. in a 10-hr. day. After the intermediate 
belt conveyors were installed the record was about 2000 
cu.yd. per 10-hr. day delivered on a 24-in. belt traveling 
400 ft. per min. 






< neereee 
ose NS eee 


REAR teeter 





1058 


Placing the Milwaukee Water- 
Works Intake Crib 


By Rouanp E. 


The new Linwood Ave. intake tunnel for the water- 
works at Milwaukee, Wis. (see ENGINEERING NEws, June 
18, 1914), will end at a shaft 4000 ft. from shore, rising 
to a crib from which 6-ft. pipe lines will extend about 
1500 ft. to submerged intakes in 60 ft. of water. 

The crib is a steel structure 60 ft. in diameter and 
about 60 ft. high. It has an inner shell 19 ft. in diameter 
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for use during the sinking of the shaft, which will be re- 
moved later. The completed crib will have a concrete 
lining 101% ft. thick and an interior diameter of 39 ft., 
as shown in Fig. 1. In the annular space, 201% ft. wide, 
are eight vertical radial trusses and four vertical radial 
partitions. The latter form four separate compartments 
which could be filled with water through small gate valves 





*Assistant Engineer, Water Department, Milwaukee, Wis. 
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to keep the crib level while being concreted, and which 
also permitted the use of water as ballast in case of storm 
during the work. Cast-iron blank flanges are bolted to 
the four pipe inlets, to be removed when the intake pipes 
are installed. The lining has been built against the outer 
shell and about 12 ft. of concrete placed in the bottom 
of the crib. 

The first 18 ft. of the steel crib was erected at a munici- 
pal dock on the Kinnickinnic River. It was supported on 
four oak timbers, at right angles to the dock line, carefully 
blocked up and set on an incline of approximately 1 to 
81%. At the dock line the tops of the timbers were about 
two feet above the water. The steel-plate sections forming 
the bottom of the crib were assembled on this timber 
work and riveted together. The floor system and vertical- 
truss supports were then set in place, followed by the first 
ring of plates of the outer shell. Considerable additional 
blocking was then placed and the crib was pumped full 
of water so as to determine its water-tight condition. 

Asbestos strips had been used at all the joints, and the 
crib was thoroughly water-tight except in a few places 
where the asbestos had been unavoidably moved out of 
place while some of the larger vertical plates were being 
erected. This compelled some additional calking along 
the vertical plates. The inner shell had bolted joints. 
The plates composing the bottom fitted accurately, and 
their joints were all water-tight. 

On June 29 the crib was launched (Fig. 2). All block- 
ing excepting that under the ways had previously been 
removed. Although the ways were well greased, a little 
assistance by a tug was necessary to start the crib. When 
launched it remained water-tight. It was moored along- 
side the dock while the remaining steelwork (except the 
roof) was placed, the crib being revolved so that all this 
could be done with the aid of a long-boom derrick on the 
dock. 

This part of the work was completed in a comparatively 
short time, and the contractor commenced placing con- 
crete in the bottom of the crib. The derrick was used for 
this until the crib drew about 10 ft. of water, when it was 
towed out to the Government breakwater, where the water 
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is 40 ft. deep. Here the concrete was placed until the 
crib drew about 38 ft. of water. A derrick installed on an 
old schooner, rigged up for the purpose, was employed 
to place this concrete. 

In the meantime the contractor was leveling off the lake 
bottom at the site for the crib, which took much longer 
than was anticipated. The bottom at this point is mostly 
hardpan and required considerable blasting so that it 
could be dredged. Charges of dynamite were placed by a 
diver and fired electrically from a tug. The exact points 
for excavation were indicated by means of buoys. The 
space excavated was 100 ft. square, with a maximum 
depth of excavation of about 5 ft. The weather conditions 
were so unfavorable during the summer of 1914 that there 
were not many days when this kind of work could be 
carried on. 

Four large anchors were placed some distance outside of 
the excavation, to control the location of the crib. The 
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work was completed on Sept. 20, and the crib was towed 
out to the site and secured to the anchors, two of which 
were on the line of the tunnel and two at approximately 
right angles thereto. Two buoys placed on lines at right 
angles to the tunnel were used to locate the crib as nearly 
as possible in the center of the excavation, the tunnel line 
being given by a transit on shore. 

After the crib was moored in position, the four small 
valves in the inner cylinder were opened, thus permitting 
water to flow into the four compartments of the annular 
chamber. While the crib slowly sank the men handling 
the anchor lines kept it over the center line of the tunnel, 
as directed by signals from the instrument-man on shore. 
In this way it was placed within a few inches of the exact 
location intended. When it rested on the bottom of the 
lake it was allowed to fill with water, and was weighted 
down with crushed stone placed on a temporary platform 
which extended over the greater part of the crib. The 
stone was placed in a short time by means of an endless 
conveyor from a large steamer. 

The remaining concrete was placed through iron spouts 


which conducted it to the various compartments. <A» 


mixer and a steam derrick were installed on a temporary 
platform on the crib, so that they could be shifted from 
time to time. The material was delivered directly to the 
mixer from a scow which was moored alongside (weather 
permitting). The concrete was conveyed to the various 
spouts in a 1-yd. bucket by the derrick. 

An attempt was made in the beginning to place this 
concrete under water by keeping the spout filled and its 
lower end constantly embedded in the fresh concrete. 
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This had to be abandoned after a few days because the 
contractor could not handle the spouts properly with the 
equipment at hand. The crushed-stone ballast on the 
temporary platform provided sufficient weight to permit 
of pumping out the water, and the concrete was then 
placed in the dry. 

A considerable bulk Was placed in a single section 
before the mixer and derrick were shifted. The progress 
made was slow, but in this manner the remainder of the 
concrete Was placed to within a few feet of the top of the 
crib, when the work was discontinued owing to the late- 
ness of the season. The steel roof trusses, crib light and 
fog signal were then placed temporarily on the crib, as 
shown in Fig. 3, to remain in place until the working 
season of 1915, when they will be removed so that the 
lake shaft can be sunk. 

The shaft is to be constructed by sinking a caisson 
through the 19-ft. inner cylinder of the crib. This cais- 
son is to be made in sections 8 ft. high and 18 ft. diam 
eter, securely bolted together, and will extend from above 
the water level down through the lake bottom. 

The sinking of this caisson forms a part of a separate 
contract, but provision was made for a water-tight con- 
nection between the caisson and the inner evlinder of the 
erib. Two sets of anvle irons have been placed around 
this cylinder, near the bottom, which are to partly in- 
close two rubber-hose gaskets, as shown in Fig. 1. When 
the caisson has been sunk to the required depth, the gas- 
kets are to be inflated with air or water. The space below 
can then be filled with concrete grout. All that portion 
of the caisson above the gaskets will be removed, as well 
as the inner cylinder of the crib, and a substantial connec- 
tion made by carrying up the shaft lining to meet the 
inside of the bottom of the erib. 

Gate chambers have been provided in the concrete lin- 
ing for the gates which are to control the water from the 
four pipe lines. After the shaft is completed, the valves 
are to be installed, the pipe-line specials placed in  posi- 
tion and the roof on the crib completed. 

The crib is to he protected at night by an acetylene-gas 
beacon light equipped with an automatic sun valve. The 
light flashes every three seconds and will operate a year 
without attention. At present a bell is used as a fog 
signal, operated electrically by storage batteries and con- 
trolled by a delicate hair hygrometer so that it rings only 
during periods of high humidity. The storage batteries 
are charged once a month. When the new intake is in 
operation, a bell will be rung continuously by power de- 
rived from the water flowing through the erib. 

The Wisconsin Dredge & Dock Co. has the contract 
for the crib, and the Wisconsin Bridge & Iron Co. fur- 
nished the steel. The work was done under the super- 
vision of Geo. F. Staal, City Engineer. The writer was 
resident engineer on the construction of the crib and was 
intimately associated with its design. 

aoe 

A New Road to the Yesemsier National Park, running from 
western Nevada, is to be built by the Federal Government. 
The old Tioga road, from Mono Lake on the east slope of the 
Sierra Nevada across the Yosemite National Park to the vil- 
lage of Sequoia, has been purchased by public subscriptions in 
California and turned over to the United States government. 
Secretary Lane on Apr. 19 stated that the road would at once 
be rebuilt and put in shape for motor traffic early in July. 
The road skirts the northern rim of the Yosemite and gives 
access to the Tuolumne River country, from which San Fran- 
cisco is to draw its future water-supply. The road was built 


in 1881 by Eastern capitalists to reach a mine, at a cost of 
$61,000, but has been abandoned for years. 


: 
3 
a 
#4 
e 
ef 
+ 
¥ 











1060 


ENGINEERING 





NEWS Vol. 73, No. 22 


Transmission Losses in Unlined 
Irrigation Channels 


By SAMUEL FortTiEeR* 





SYNOPSIS—Many seepage measurements are 
briefly summarized. The various factors influ- 
encing seepage are discussed, with special relation 
to capillarity and to depth of water in the channel. 





E. S. Bellasis has pointed out in his recent book on irri- 
gation works in India the three most needed improvements 
in the irrigation canals of that country. Briefly stated 
these are: (1) Lessening transmission losses in channels 
of all kinds, (2) increased economy of water in its use 
in the fields and (3) distribution by automatic measuring 
devices. 

According to the 1910 census there were in the United 
States in that year 81,837 main and lateral ditches, ag- 
gregating 125,591 mi. in length and having a maximum 
capacity of 618,097 sec.-ft. In a recent publication of 
the Department of Agriculture (Bulletin 126) on “Con- 
crete Lining as Applied to Irrigation Canals,” the writer 
has estimated that over 95% of these channels, represent- 
ing a total length of about 120,000 mi., was unlined at 
the time the census was taken and that the losses in trans- 
mission from the source to the farms averaged 40% of the 
total flow. While a portion of the water which escapes 
along the route may be recovered and utilized by means 
of lower canals or pumping plants, it is believed that 
the gain would not compensate for the losses which occur 
in the small ditches which form the distributary system 
of each farm. This estimate is believed to be conserva- 
tive when both public and private irrigation enterprises 
are considered. The average loss in main canals, laterals 
and farmers’ ditches on six of the larger Government 
projects was, according to Hopson, 44%. (See paper by 
E. G. Hopson, Proc. Am. Soc. C. E., Vol. 38, No. 8.) The 
transmission losses, as given by Kennedy, on the Upper 
Bari Doab Canal in India averaged, for all channels, 47% 
of the total flow. 

Transmission losses include absorption, percolation, 
evaporation, leakage through defective structures and ille- 
gal withdrawals along the route. Since the amount evap- 
orated from the surface of a canal seldom exceeds 1% 
of the total transmission loss and since leakage and illegal 
withdrawals can be controlled by good structures and ef- 
ficient management, they need not be considered. 

The terms “absorption” and “percolation” are here used, 
not wholly on account of their appropriateness, but rather 
because they lead back to the great natural forces, capil- 
larity and gravity, through the action of which water is 
withdrawn from earthen channels. The effects of capil- 
larity can best be observed in the smaller watercourses 
of irrigated farms. The irrigator makes daily use of this 
force to moisten soil and to place the required amount 
of water within reach of the roots of plants. He turns 
water into furrows for the express purpose of having 
it withdrawn by capillarity. Unlike the main canal, the 
furrow attains its highest efficiency when all the water 
is absorbed along its length. The distribution of water 





*Chief of Irrigation Investigations, Office of Experiment 
Stations, U. S. Department of Agriculture, Washington, D. C. 





from furrows in the citrus orchards of southern California 
was investigated in 1905 by Doctor Loughridge, of the 
University of California, and the writer, and from the 
results obtained Figs. 1 and 2 are introduced. Fig. 1 
shows in vertical section an outline of the four furrows 
between two rows of orange trees, the layer of dry soil 
mulch and the moistened areas at stated periods of time 
after water had been turned into the furrows. Fig. 2 
shows the same features obtained in another orchard 
where hardpan interfered with the downward movement 
of the water, but increased its lateral distribution. These 
somewhat typical cases show the effect of capillarity as 
well as gravity. By means of gravity, water flows in the 
furrow, but the gradual absorption of this water is large- 








-FIG.2 


Figs. 1 AND 2. Errect or CAPILLARITY AND GRAVITY 
UPON WATER IN IRRIGATION FuRROWS 


ly due to capillarity. The combined action of these two 
forces is shown in the downward movement of water 
in Fig. 1. In porous soils this downward movement is 
greatly increased without any corresponding increase in 
the lateral movement. 

It was stated that there were about 120,000 mi. of un- 
lined channels used for irrigation purposes in the Western 
states. With very few exceptions these are excavated in 
earth, and when water flows through them a part is ab- 
sorbed in a manner similar to that seen in the spreading of 
water across a sheet of blotting paper. To ignore the ac- 
tion of capillarity and magnify that of gravity is likely 
to lead to false conclusions. To assume, for example, 
as a recent writer, on this subject has done, “that the rate 
of percolation of water through canal banks varies direct- 
ly as the depth of water in the canal,” not only ignores 
the effect of capillarity, but credits gravity with much 
more work than it performs. From the standpoint of high- 
school physics the pressure head due to depth of water in 
the canal may be an important factor, but it has little 
significance when applied to seepage losses from canals. 


RESULTS OF SEEPAGE MEASUREMENTS 


A quarter of a century ago several of the Western ex- 
periment stations began a study of duty of water. These 
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efforts were later supplemented by Congressional appro- 
priations to the U. S. Department of Agriculture for the 
investigation of this and kindred subjects. In prosecuting 
this work it was early recognized that the service which 
water performs in irrigation is largely dependent on the 
quantity of water which can be delivered to the users. In 
other words, it was found necessary to ascertain the loss 
in transmission and deduct this from the quantities 
appropriated and diverted from the streams. This work 
was quite accurately done in so far as water measurements 
were concerned, but little attention was paid to the many 
conditions which influence seepage losses. For this rea- 
son many of the early records are incomplete. Notwith- 
standing this defect they possess some merit; and the 
writer has collected in summarized form all the avail- 
able reliable records of this earlier period, together with 
all similar records made by the Office of Experiment Sta- 
tions and other agencies during the past 15 years. These 
have been inserted in tabular form in the publication to 
which reference has been made. The channels represented 
vary in capacity from less than 1 to over 3000 sec.-ft. and 
are located in various parts of 11 states of the arid re- 
gion. Where the total length of canal was measured in 
several sections, an average of all the sections or reaches 
was frequently taken in lieu ef the various parts; and 
where two or more sets of measurements were made of the 
same portion of a canal, the results were likewise averaged. 
In this way the total number of separate sets of measure- 
ments was reduced from 528 to 323. Again, in some of 
the original records the total length of canal tested was 
divided by the total loss to obtain the loss per mile. This 
error has been corrected in Bulletin 126 by computing the 
loss on the basis of the quantity of water entering each 
mile. 

In studying the results of the measurements secured, 
one cannot fail to observe the close relationship which ex- 
ists between the loss per mile as expressed in percentage 
of flow and the size of the canal. This relationship is 
clearly indicated in Table I, which gives in 10 groups the 
results of 323 tests. 


TABLE I. SUMMARY OF 323 SEEPAGE MEASUREMENTS 
(in terms of percentage of total flow lost pe c mile of channel for various sized 


canals) 
Av. Loss Av. Loss 
Capacity of Canal, No.of per Mi. Capacity of Canal, No. of per Mi., 
Sec.-ft. Tests % Sec.-ft Tests % 

Less than 1..... 16 25.7 50 to 75... 31 4.3 
i to §.... 37 20.2 75 to 100... 26 2.7 
5 to 10.. 30 11.7 100 to 200.. 45 1.8 
10 to 25.. 49 12.1 200 to 800... 87 1.2 
BP UP MA ccivciedoves 48 5.5 800 and over 14 1.0 


In the 16 tests or separate sets of measurements made 
on ditches carrying less than 1 sec.-ft., the mean depths 
varied from 2 to 4 in., whereas in the 14 tests made on 
canals carrying from 800 to 3192 sec.-ft., the mean depth 
varied from 5 to 8 ft. The average loss per mile in the 
first group was 25.7% of the flow, while in the last group 
the loss was only 1%.. Expressed in second-feet per mile, 
the average losses in the two groups are 0.19 and 16.5 re- 
spectively. These results, therefore, do not seem to be 
in accord with the statement quoted above that the rate 
of percolation of water through canal banks varies direct- 
ly as the depth of water in the canal. On the contrary, 
if the writer interprets the results aright, they show the 
influence of capillarity, particularly on the smaller chan- 
nels with their relatively shallow mean depths and large 
wetted perimeters. Since some of the contributors to En- 
GINEERING News appear to have opinions on this subject 
quite different from those held by the writer, it may prove 
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worth while to review some of the main factors influenc- 
ing seepage in order to arrive at a better understanding 
of this perplexing problem. 


Various Factors INFLUENCING SEEPAGE 
1. CHARACTER OF MATERIALS—The names and sizes 
of different materials usually encountered in excavating 
for ditches and canals are given in Table II. 
TABLE Il. CLASSIFICATION OF SOIL PARTICLES 


Size of Soil Grains 


Ordinary Designation Mm In 
Fine gravel 2tol 1/12 to 1/25 
Coarse sand 1to0.5 1/25 to 1/50 
Medium sand 0 5 to 0.25 1/50 to 1/100 
Fine sand 0 25to0.1 1/100 to 1/250 
Very fine sand 0 1 to 0.05 1/250 to 1/500 
Silt 0.05 to 0 005 1/500 to 1/5000 
Clay 0.65 to 0 0001 1/5000 to 1/12500 


As regards typical soils of the arid region, about 16% 
of their volume consists of clay, 36% of silt, 19% ol 
very fine sand and 18% of fine sand. These four classes 
combined may thus be said to constitute about 89% of 
such soils. Other conditions being closely equal, the larger 
the size of earth grains the greater the seepage loss. The 
most unfavorable condition as regards this loss occurs 
when the earth grains are not only large but fairly uni- 
form in size. It frequently happens, however, that open 
spaces in coarse material are so filled with smaller par- 
ticles as to form a compact mass through which little 
water passes. This is exemplified in a way by the re- 
sults given in Table III. 

TABLE III. EFFECT OF VARIOUS TREATMENTS ON THE VOLUMI 
OF SOILS 
(In Terms of Cubie Yards) 


Volumes of Original Materials Volumes after Treatment 


Mixed Mixed, Poured 
Black but Mixed Moist- into 
Medi- and Not and ened, Water 
Coarse um Fine Brown Tamp- Tamp- and and 
Gravel Sand Sand Sand Earth Clay Total e ed Tamped Drained 
1.00 0.25 0.25 0.50 2.00 1.63 1.38 7 1.40 
0.75 0.50 0.38 1.63 1.31 1.C9 ; 1.16 
1.00 0.50 0.25 1.75 1.44 22 1.14 1.25 
0 63 0.37 0.38 1.38 1.17 094 O91 
2.00 0 25 0.75 300 2.38 2.00 1.88 
0.75 0.25 0.13 ; 0.50 1.63 1.25 1.11 1.0 
0.75 0.25 0.25 1.25 0.97 0.84 0.77 


2. Action or CAPILLARITY AND Gravity—The action 
of capillarity has already been touched upon; that of grav- 
ity will be considered under depth of water in canals 
and other factors. 

3. THe GrapuaL Deposition or Srtt—All streams 
used for irrigation carry more or less silt during periods 
of heavy runoff, while some streams are muddy through- 
out the year, either from surface erosion or as the re- 
sult of mining operations. In transporting silt-laden 
water through a canal of low or medium velocity the 
heavy particles are deposited on the bottom and sides. 
This forms a natural lining which is often quite effective 
in preventing seepage. Such gradual deposition of silt 
accounts for the fact that a new canal loses much more 
water than the same canal after it has been in operation 
for several years. A case in point is that of a canal 
in Imperial Valley, California, where, in 1904, the seep- 
age losses per mile were 2% of the flow. The same por- 
tion of the canal was again tested in 1910, and the loss 
was found to be only 0.3% per mi. 

4. Depru or Water In THE Canat—On this topic 
I quote the following from Bellasis: “The depth of water 
is not likely to have much influence on it [the loss per 
hour].” In running water through a dry earth channel 
the loss by absorption under a depth of 6 in. is likely to 
be nearly as large as under a depth of 6 ft., provided the 
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Transmission Losses in Unlined 
Irrigation Channels 


By SAMUEL FortiER* 





SYNOPSIS—Many seepage measurements are 
briefly summarized. The various factors influ- 
encing seepage are discussed, with special relation 
to capillarity and to depth of water in the channel. 





E. 8. Bellasis has pointed out in his recent book on irri- 
gation works in India the three most needed improvements 
in the irrigation canals of that country. Briefly stated 
these are: (1) Lessening transmission losses in channels 
of all kinds, (2) increased economy of water in its use 
in the fields and (3) distribution by automatic measuring 
devices. 

According to the 1910 census there were in the United 
States in that year 81,837 main and lateral ditches, ag- 
gregating 125,591 mi. in length and having a maximum 
capacity of 618,097 sec.-ft. In a recent publication of 
the Department of Agriculture (Bulletin 126) on “Con- 
crete Lining as Applied to Irrigation Canals,” the writer 
has estimated that over 95% of these channels, represent- 
ing a total length of about 120,000 mi., was unlined at 
the time the census was taken and that the losses in trans- 
mission from the source to the farms averaged 40% of the 
total flow. While a portion of the water which escapes 
along the route may be recovered and utilized by means 
of lower canals or pumping plants, it is believed that 
the gain would not compensate for the losses which occur 
in the small ditches which form the distributary system 
of each farm. This estimate is believed to be conserva- 
tive when both public and private irrigation enterprises 
are considered. The average loss in main canals, laterals 
and farmers’ ditches on six of the larger Government 
projects was, according to Hopson, 44%. (See paper by 
E. G. Hopson, Proc. Am. Soc. C. E., Vol. 38, No. 8.) The 
transmission losses, as given by Kennedy, on the Upper 
Bari Doab Canal in India averaged, for all channels, 47% 
of the total flow. 

Transmission losses include absorption, percolation, 
evaporation, leakage through defective structures and ille- 
gal withdrawals along the route. Since the amount evap- 
orated from the surface of a canal seldom exceeds 1% 
of the total transmission loss and since leakage and illegal 
withdrawals can be controlled by good structures and ef- 
ficient management, they need not be considered. 

The terms “absorption” and “percolation” are here used, 
not wholly on account of their appropriateness, but rather 
because they lead back to the great natural forces, capil- 
larity and gravity, through the action of which water is 
withdrawn from earthen channels. The effects of capil- 
larity can best be observed in the smaller watercourses 
of irrigated farms. The irrigator makes daily use of this 
force to moisten soil and to place the required amount 
of water within reach of the roots of plants. He turns 
water into furrows for the express purpose of having 
it withdrawn by capillarity. Unlike the main canal, the 
furrow attains its highest efficiency when all the water 
is absorbed along its length. The distribution of water 





*Chief of Irrigation Investigations, Office of Experiment 
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from furrows in the citrus orchards of southern California 
was investigated in 1905 by Doctor Loughridge, of the 
University of California, and the writer, and from the 
results obtained Figs. 1 and 2 are introduced. Fig. 1 
shows in vertical section an outline of the four furrows 
between two rows of orange trees, the layer of dry soil 
mulch and the moistened areas at stated periods of time 
after water had been turned into the furrows. Fig. 2 
shows the same features obtained in another orchard 
where hardpan interfered with the downward movement 
of the water, but increased its lateral distribution. These 
somewhat typical cases show the effect of capillarity as 
well as gravity. By means of gravity, water flows in the 
furrow, but the gradual absorption of this water is large- 
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FIG.2 


Fies. 1 AND 2. Errect oF CAPILLARITY AND GRAVITY 
UPON WATER IN IRRIGATION FuRROWS 


ly due to capillarity. The combined action of these two 
forces is shown in the downward movement of water 

Fig. 1. In porous soils this downward movement is 
greatly increased without any corresponding increase in 
the lateral movement. 

It was stated that there were about 120,000 mi. of un- 
lined channels used for irrigation purposes in the Western 
states. With very few exceptions these are excavated in 
earth, and when water flows through them a part is ab- 
sorbed in a manner similar to that seen in the spreading of 
water across a sheet of blotting paper. To ignore the ac- 
tion of capillarity and magnify that of gravity is likely 
to lead to false conclusions. To assume, for example, 
as a recent writer on this subject has done, “that the rate 
of percolation of water through canal banks varies direct- 
ly as the depth of water in the canal,” not only ignores 
the effect of capillarity, but credits gravity with much 
more work than it performs. From the standpoint of high- 
school physics the pressure head due to depth of water in 
the canal may be an important factor, but it has little 
significance when applied to seepage losses from canals. 


REsvutts oF SEEPAGE MEASUREMENTS 


A quarter of a century ago several of the Western ex- 
periment stations began a study of duty of water. These 
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efforts were later supplemented by Congressional appro- 
priations to the U. 8S. Department of Agriculture for the 
investigation of this and kindred subjects. In prosecuting 
this work it was early recognized that the service which 
water performs in irrigation is largely dependent on the 
quantity of water which can be delivered to the users. In 
other words, it was found necessary to ascertain the loss 
in transmission and deduct this from the quantities 
appropriated and diverted from the streams. This work 
was quite accurately done in so far as water measurements 
were concerned, but little attention was paid to the many 
conditions which influence seepage losses. For this rea- 
son many of the early records are incomplete. Notwith- 
standing this defect they possess some merit; and the 
writer has collected in summarized form all the avail- 
able reliable records of this earlier period, together with 
all similar records made by the Office of Experiment Sta- 
tions and other agencies during the past 15 years.. These 
have been inserted in tabular form in the publication to 
which reference has been made. The channels represented 
vary in capacity from less than 1 to over 3000 sec.-ft. and 
are located in various parts of 11 states of the arid re- 
gion. ‘Where the total length of canal was measured in 
several sections, an average of all the sections or reaches 
was frequently taken in lieu of the various parts; and 
where two or more sets of measurements were made of the 
same portion of a canal, the results were likewise averaged. 
In this way the total number of separate sets of measure- 
ments was reduced from 528 to 323. Again, in some of 
the original records the total length of canal tested was 
divided by the total loss to obtain the loss per mile. This 
error has been corrected in Bulletin 126 by computing the 
loss on the basis of the quantity of water entering each 
mile. 

In studying the results of the measurements secured, 
one cannot fail to observe the close relationship which ex- 
ists between the loss per mile as expressed in percentage 
of flow and the size of the canal. This relationship is 
clearly indicated in Table I, which gives in 10 groups the 
results of 323 tests. 

TABLE I. SUMMARY OF 323 SEEPAGE MEASUREMENTS 
(In terms of percentage of total flow lost per mile of channel for various sized 


canals) 
Av. Loss Av. Loss 
Capacity of Canal, No.of per Mi., Capacity of Canal, No. of per Mi., 
Sec.-ft. Tests % Sec.-ft. Tests % 

Less than 1..... 16 25.7 50 to 75... 31 4.3 
Ses sae 37 20.2 75 to 100... 26 2.7 
5 to 10... 30 11.7 100 to 200.. 45 1.8 
10 to 25.. 49 12.1 200 to 800... 87 1.2 
25 to 50... aeelcgs 48 5.5 800 and over 14 1.0 


In the 16 tests or separate sets of measurements made 
on ditches carrying less than 1 sec.-ft., the mean depths 
varied from 2 to 4 in., whereas in the 14 tests made on 
canals carrying from 800 to 3192 sec.-ft., the mean depth 
varied from 5 to 8 ft. The average loss per mile in the 
first group was 25.7% of the flow, while in the last group 
the loss was only 1%. Expressed in second-feet per mile, 
the average losses in the two groups are 0.19 and 16.5 re- 
spectively. These results, therefore, do not seem to be 
in accord with the statement quoted above that the rate 
of percolation of water through canal banks varies direct- 
ly as the depth of water in the canal. On the contrary, 
if the writer interprets the results aright, they show the 
influence of capillarity, particularly on the smaller chan- 
nels with their relatively shallow mean depths and large 
wetted perimeters. Since some of the contributors to En- 
GINEERING News appear to have opinions on this subject 
quite different from those held by the writer, it may prove 
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worth while to review some of the main factors influenc- 
ing seepage in order to arrive at a better understanding 
of this perplexing problem. 


Various Factors INFLUENCING SEEPAGE 
1. CHARACTER OF MATERIALS—The names and sizes 


of different materials usually encountered in excavating 
for ditches and canals are given in Table II. 


TABLE Il. CLASSIFICATION OF SOIL PARTICLES 


Size of Soil Grains 


Ordinary Designation Mm In. 
Fine gravel 2tol 1/12 to 1/25 
Coarse sand 1to0.5 1/25 to 1/50 
Medium sand 0.5 to 0.25 1/50 to 1/100 
Fine sand 0.25 to 0.1 1/100 to 1/250 
Very fine sand 0.1 to 0.05 1/250 to 1/500 
Silt 0.05 to 0.005 1/500 to 1/5000 
Clay 0.65 to 0.0001 1/5000 to 1/12500 


As regards typical soils of the arid region, about 16% 
of their volume consists of clay, 36% of silt, 19% of 
very fine sand and 18% of fine sand. These four classes 
combined may thus be said to constitute about 89% of 
such soils. Other conditions being closely equal, the larger 
the size of earth grains the greater the seepage loss. The 
most unfavorable condition as regards this loss occurs 
when the earth grains are not only large but fairly uni- 
form in size. It frequently happens, however, that open 
spaces in coarse material are so filled with smaller par- 
ticles as to form a compact mass through which little 
water passes. This is exemplified in a way by the re- 
sults given in Table ILI. 

TABLE III. EFFECT OF VARIOUS TREATMENTS ON THE VOLUMI 
OF SOILS 
(In Terms of Cubie Yards) 


Volumes of Original Materials Volumes after Treatment 


Mixed Mixed, Poured 
Black but Mixed Moist- into 
Medi- and Not and ened, Water 
Coarse um_ Fine Brown Tamp- Tamp- and and 
Gravel Sand Sand Sand Earth Clay Total ed ed Tamped Drained 
1.00 0.25 0.25 0.50 2.00 1.63 1.38 .... 1.40 
0.75 0.50 0.38 1.63 1.31 1.C9 7 1.16 
1.00 0.50 0.25 1.75 1.44 1.22 1.14 1.25 
0.63 0.37 0.38 1.38 1.17 0.94 0.91 
2.00 0 25 0.75 3.00 2.38 2.00 1.88 
0.75 0.25 0.13 0.50 1.63 1.25 1.11 1.03 
0.75 0.25 0.25 1.25 0.97 0.84 0.77 
9 


2. AcTION oF CAPILLARITY AND Gravity—The action 
of capillarity has already been touched upon; that of grav- 
ity will be considered under depth of water in canals 
and other factors. 

3. THE GrapuaL Deposition oF Srrt—All streams 
used for irrigation carry more or less silt during periods 
of heavy runoff, while some streams are muddy through- 
out the year, either from surface erosion or as the re- 
sult of mining operations. In transporting silt-laden 
water through a canal of low or medium velocity the 
heavy particles are deposited on the bottom and sides. 
This forms a natural lining which is often quite effective 
in preventing seepage. Such gradual deposition of silt 
accounts for the fact that a new canal loses much more 
water than the same canal after it has been in operation 
for several years. A case in point is that of a canal 
in Imperial Valley, California, where, in 1904, the seep- 
age losses per mile were 2% of the flow. The same por- 
tion of the canal was again tested in 1910, and the loss 
was found to be only 0.3% per mi. 

4. Deprun or Water IN THE CanaL—On this topic 
I quote the following from Bellasis: “The depth of water 
is not likely to have much influence on it [the loss per 
hour].” In running water through a dry earth channel 
the loss by absorption under a depth of 6 in. is likely to 
be nearly as large as under a depth of 6 ft., provided the 
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wetted area is not increased. Again, when the water which 
escapes from a canal in use takes the form of capillary 
moisture in the soil, it is doubtful if the pressure due to 
the head of water in the canal increases the loss to any con- 
siderable extent. The manner in which canals are built 
and coated with sediment likewise tends to nullify the 
effect of the depth of water. The bottom of any canal 
of fair size is fairly well compacted and puddled by the 
passage of teams and wheeled sere apers of various kinds 
during the last stages of construction. 

The effect of depth of water, however, is evident wher- 
ever the canal traverses broken rock, coarse gravel or any 
other porous material. It is also evident when the ma- 
terial through which water escapes from a canal is satu- 
rated or contains gravitational moisture. The speed and 
ease by which pressure can be transmitted through water 
are well known, and when the pressure due to depth of 
water can be transmitted directly through this same me- 
dium, even though the columns may be extremely small 
and irregular, the action serves to provide a supply for 
capillary distribution in comparatively dry soil and in 
this way increases the seepage loss. 

5. Reiative Extent or THE WettTeD ArEa—It is 
well understood that other conditions being equal the 
greater the wetter perimeter the greater will be the seepage 
due to the larger area through which water may pass. 
This accounts in part, at least, for the fact that the seep- 
age loss from the smaller channels is relatively greater 
than that from the larger channels. Comparing two ex- 
treme cases, the wet area of a channel carrying 1 sec.-ft. 
is approximately 2.2 sq.ft. per lin.ft. while that of a 
channel carrying 3000 sec.-ft. is approximately 156 sq.ft. 
per ft. 

6. VeLocity or Flow 1n THE Canat—The effect of 
velocity in lessening losses due to seepage may be observed 
in the canals which divert water from many of the creeks 
of the Rocky Mountain region. These natural water- 
courses, as well as the canals leading from them, flow 
down steep grades, and considering the porous character 
of the beds, the seepage losses are not so great as one 
would expect to find them. The Venturi meter may 
be mentioned as an extreme case of the effect of velocity. 
Under high velocities no water escapes through the open- 
ing in. the throat of the meter. 

Both the foregoing are, however, exceptional cases, 
and in keeping with the purpose of this article the influ- 
ences exerted by velocity should be confined, not only to 
typical canals, but also to practical considerations of such 
canals. From this viewpoint the influence of velocity is 
relatively small. This is chiefly due to the fact that sedi- 
ment cannot be deposited when the mean velocity exceeds 
a rather low limit. Of the two factors, sedimentation 
and velocity, the former exerts the greater influence in 
lessening seepage losses, so that any increase in velocity 
which tends to prevent sedimentation is detrimental rather 
than beneficial. 

%. Inrtow or Srerace Water—During the first 
stages of irrigation development in this country the lands 
bordering streams were, for obvious reasons, the fist to 
he watered. In the course of time lands farther removed 
from the source of supply and at higher elevations were 
provided with water. Thus it has come about that two 
or more canals are frequently located on the same bench 
at different elevations and at varying distances apart. The 
water derived from the surface runoff and seepage from 
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irrigated fields often finds its way to the next lower cana! 
and this in turn may similarly affect still lower canals 
Even under normal conditions there is apt to be no fixe: 
regimen as regards seepage, but in the cases just men 
tioned very wide variations are the rule. 

8. TEMPERATURE OF THE Sor, AND WatTer—Water 
flows most readily in an unobstructed channel when warm. 
The influence of temperature is, however, more marked 
when the water is forced to pass through the particles of 
fine soil. In experiments conducted in the Punjab, India, 
it was found that the rate of absorption in the three hot 
test months was more than double the rate in the three 
coldest months. 

A similar effect was observed in the flow of water from 
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Fig. 3. RELATION BETWEEN AIR TEMPERATURE AND 
Cuerry Creek UNDERFLOW 


the horizontal galleries placed in the bed of Cherry Creek, 
Colorado. In 1886 the Denver Water Co. undertook to 
tap the underflow of Cherry Creek 15 ft. below the sur- 
face and convey the water for domestic purposes eight 
miles to Denver. After the plant was completed and 
operation it was found that the flow as measured over a 
weir a greatly with the seasons. The writer, who was 
engineer i 1 charge of the construction, has frequently 
Visited the site when the discharge from the galleries 
was above the average and found the bed of the creek dry 
6 in. below the surface. In other words, the flow of 
the creek seemed to have little effect upon the quantity 
of water which entered the galleries 15 ft. below. The 
conclusion was finally reached that temperature was 
the controlling cause of variation in the underflow. No 
records of the temperature of the fine sand in the bed of 
Cherry Creek were available, but the temperatures of the 
air in the shade at Denver were taken instead. Fig. 3 
shows the temperature and discharge records from March, 
1888, to August, 1891, inclusive. 

9. Location or THE Water Taste—The passage of 
water through saturated soils is quite different from that 
through soils containing only capillary and hygroscopic 
moisture. The same laws cannot be applied to both in the 
same way, since the two sets of conditions differ. For 
this reason the location and extent of saturated material, 
if any exists along the route of a canal, demand careful 
consideration. 

10. STEEPNEss OF SLopE—Closely related to the fore- 
going is that of the steepness of the slope at right angles 
to the general direction of the canal. Considering only 
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the force of gravity, such a transverse slope is an import- 
ant factor in the movement of water through earth. 

Then there is the loss of water due to evaporation from 
wet banks and to transpiration from trees or rank vege- 
tation which line the ditch bank. The presence of hard- 
pan in the soil and of moss or other aquatic vegetation in 
the canal is another factor which might be considered if 
space permitted. 

[A brief discussion of “How to Express Seepage Losses 
from Irrigation Canals,” by the same author, will appear 
in @ later issue.—EDIToR. | 

wR 
A Municipal Fertilizer Plant at 
Los Angeles, Calif. 


By Burr A. He1nty* 


In southern California, trees and shrubs under proper 
conditions will accomplish a growth in two years that re- 
quires six years under the less favorable climatic condi- 
tions of the Eastern states. This is due to the fact that 
plant growth here is more or less continuous throughout 
the entire year. However, for proper development, such 
plant life must have its wants largely met by artificial 
means, so that today southern California is without doubt 
the largest consumer of artificial fertilizer of any like 
area in the world. Exclusive of orange groves under as- 
sociation management, the Los Angeles Park Department 
year in and year out is the largest single user of the com- 
modity in this district. Its present requirements are from 
7000 to 8000 tons per annum. 

Five years ago, even with inadequate fertilization, the 
expenditures to this end represented 20% of the mainte- 
nance fund for improved park area and were coming to 
make prohibitive the use of fertilizers in the required 
quantities. Frank Shearer, Park Superintendent, was in- 
structed by the Board of Park Commissioners to devise 
some means by which a larger work of this kind could be 
carried on at a smaller expense. Mr. Shearer, who had 
already carried on experiments in this line under the di- 
rection of Prof. Bailey Balfour, who holds the Chair of 
Botany and who is regius keeper of the Royal Botanical 
Gardens at Edinburgh, began his work with a small plant 
jocated in one of the parks. Today, with three plants un- 
der operation, the Park Department manufactures from 
8000 to 10,000 cu.yd. of fertilizer at a factory cost of $1.38 
per cu.yd., and when its supply is in excess of its own 
demands finds a ready market for its surplus at $2 per 
yard at its factory. 

The experimental plant was a small one of only a few 
cubic yards per day, the raw products comprising stable 
manure from the park stables, with such street sweepings 
as were needed, worked in combination with slaked lime 
and wood ashes. Here the method as now employed 
was worked out. The process, which is an extremely sim- 
ple one, requires no particular experience and occupies 
about 90 days for the stable manure to pass through the 
fermentation and pulverization period before being ready 
for use. 

In 1910, the building of a race track at Exposition Park 
and the stabling of 300 horses at that point made it pos- 
sible to enter upon the manufacture of the fertilizer on a 
commercial scale. The plant there erected is adjacent to 
the stables and consists of a 30x150-ft. one-story frame 
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building. Along the entire length of the east side of the 
building, a concrete-lined pit, 12 ft. wide, 5 ft. deep, anc 
with a gradient of 1 ft. to 140, was built. A groove along 
the middle of the pit drains into a 2500-gal. well at the 
north end, equipped with a 114-in. centrifugal pump, 
driven by a 5-hp. gas engine. The other half of the build 
ing comprises a concrete deck, level with the lip of the 
tank, for the reception of the material after fermentation. 
Two sides of the building are a series of 10-ft. sliding 
doors for the reception of the manure from the east and 
its delivery as a finished product on the west. Collections 
of the manure are made in two-wheeled carts once each 
day from the sanitary containers supplied by the Park 
Department to each stable. 

The filling of the pit is begun at the end farthest from 
the well, the collection cart dumping directly into the 
pit. The manure is tramped fairly solid after each load 
and piled in 10-ft. sections to a height of about 5 ft. above 
the level of the mouth of the pit, which gives about 1200 
cu.ft. to the section. One 10-ft. section holds about two 
days’ output of the stables, and every other day sees one 
section filled with new material and another section emp- 
tied of the ferment or “mash,” so that the vat is pro- 
gressively filled and emptied each day. 

Fermentation of the mash begins of its own accord, 
usually soon after the manure enters the pit, communicat- 
ing itself from section to section, the high temperature 
of a section that is already started making the bacterial 
growth very active. 

A hot-bed thermometer is placed in each section, and 
the aim is made to keep the temperature as closely as 
possible around 100° F. When the temperature rises 
above this point, the mass is sprinkled with water suffi- 
cient to produce a temperature of about 80° F., but not 
in sufficient quantity to wash out the fermentation ele- 
ments. The water passes through the pile and drains 
into the well, being used again and again on the other sec- 
tions until it has become an extremely strong agent. This 
is then drawn off and after proper dilution is used as a 
liquid fertilizer, in the greenhouses and forcing gardens. 

If the fermentation is slow in starting, which will be 
the case if there is a large amount of straw, the action 
is accelerated by spraying with a weak solution of chlor- 
ide of lime, wood ash and soot. The period of fermen- 
tation is from 20 to 30 days, in which interval wetting 
down may be necessary from three to four times. When, 
without spraying, the temperature ranges around 90°, 
the spraying is discontinued and the pile allowed to stand 
until the temperature falls to between 60° and 70° 
F. The mass now has about the consistency of ensilage, 
and because of the fermentation heat all germinating 
power of weed seeds as well as spores of fungoid growths 
has been destroyed. 

The contents of the section are then forked on to the 
deck in layers one foot thick, on which are spread 5% (by 
volume) of wood ashes, 2% of slaked lime, and over this 
a layer of loam soil, ranging from 50 to 150% in volume, 
dependent upon whether the manure was pure or mixed 
with much straw. The loam is added to keep up the volume 
of the mass, arrest and absorb the gaseous elements and 
excess moisture, and prevent a too rapid disintegration of 
the material. The pile is built up in this way to a height 
of about 8 ft. A pulverizing process now begins, and 
at the end of sixty days the product is well disintegrated 
and dried so that 80% will pass through a 14-in. mesh. 
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That remaining on the screen is returned to the pit. 
The fertilizer is now ready for use. As the manure is 
taken from the stables, it runs about 800 lb. per cu.yd. 
Through shrinkage and the addition of lime, wood ash 
and soil, the weight of the prepared material, amounts to 
about 1800 lb. per cu.yd. Storage facility at the present 
time is not provided for more than a six months’ supply. 
In storage, where the material is under cover, there is very 
little loss in bulk, and as the chemical action is arrested 
the product can be kept indefinitely in an unimpaired 
condition. 

The fertilizer, when the process is properly carried on 
in its dry state, is almost odorless. Upon application, when 
it first comes in contact with vegetation, a reversal of the 
process begins, with a freeing of the chemical elements. 
Some odor then arises, but this passes away within three 
or four hours. 

‘he year after the Exposition Park plant was estab- 
lished, the city began the collection of its garbage. At 
the loading station, where 200 head of stock are stabled, 
the Park Department duplicated its Exposition Park 
plant. Here the straight amount of raw manure amounts 
to 5 cu.yd. per day, with 5 to 8 yd. of wet straw once-a 
week. The manure from the stables at Exposition Park 
is always mixed with much litter, as the racing stock is 
well bedded. 

In Elysian Park a third plant has just been completed 
to do the same work, but by the dry process. A thatched 
shed, 40x100 ft. in plan and 12 ft. high, has been built 
to cover a small unlined pit of the same area. The ma- 
nure is laid down in 1-ft. layers, tramped, and soil and 
wood ash added in the same quantity as with the wet 
method. The pile is built up to a height of 8 ft. This 
process, while requiring less handling, consumes six 
months, as the chemical action is slower. The lime is 
not added until the mixture is screened, as to mix it at 
the time the pile is laid would be to impair its strength. 

All the wood ash is prepared by the Park Department 
by the burning of all tree prunings and refuse vegetation 
of the parks. On the side of a hill in Elysian Park a pit 
has been excavated, the wagons dumping from above and 
the firing being almost constantly in progress. A like 
kiln is also run at Griffith Park, an area of 3015 acres 
in its natural state, where clearing of brush is usually 
under way. Exclusive of the profit in a cheap way of rid- 
ding the parks of waste, the cost of ash figures at $2 per 
ton. 

The slaked lime, as at first used, cost $15 per ton, f.o.b. 
Los Angeles. There is, however, a waste product of ce- 
ment mills, the impalpable dust rising from the limestone 
crushers, which Mr. Shearer, on an inspection of the mu- 
nicipal cement plant at Monolith, discovered to be a per- 
fect substitute. The mill was glad to get rid of this for 
the cleaning of the crusher building, and for several years 
Mr. Shearer procured this ingredient at a cost of labor 
and freight which amounted to $2 per ton, f.o.b. Los 
Angeles. As the municipal mill has not been operated 
for the past eighteen months, the supply is purchased 

from a private mill at $3 per ton, delivered in Los Angeles. 

The cost of the fertilizer, the department figures at 
$1.38 per cu.yd., f.o.b. factory, the expense divided 

as follows: Collectior of manure, 25c.; lime and wood 
ash and hauling of loam, 33c.; fermenting, forking and 
mixing, 25c.; screening, 50c.; interest and depreciation, 
5e.; total, $1.38. 
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The application of the product on shrubs and lawns 
under construction is made to a depth of 3 in., which is 
turned in. On the lawns it is used unscreened with a 
saving of 50c. per cu.yd. ; On new lawns this would 
amount to 270 cu.yd. per, acre. As a top dressing it is 
spread 14 in. thick, or 1 cu.yd. to 144 sq.yd. of lawn. One 
application made in-early spring, with a light dressing o| 
blood-and-bone fertilizer in the middle of summer, suf- 
fices for the year. 

The municipal fertilizer is believed by Mr. Shearer to 
be superior to anything else available. The combination 
produces a fertilizer in which there are present all the 
principal elements in approximate proportion to that 
required by plant life. A most important element is that 
it contains the humus required to retain necessary mois- 
ture and to give off the sustaining virtues of the compound 
as they are needed, and that without the weed seeds that 
make a natural fertilizer unprofitable, from the amount 
of weeding that follows its use. 

The Park Department estimates that, with less profit- 
able results, fertilization on the present scale with com- 
mercial fertilizers would cost not less than $25,000. As 
the expenditure on the municipal-fertilizer plants reaches 
approximately $12,000 per annum, this would mean a sav- 
ing of around 50 per cent. 

As will be seen from the foregoing, it is difficult to 
state the comparative value of this and commercial fer- 
tilizers in terms of dollars and cents. The department 
estimates, however, that with less profitable returns, fer- 
tilization on its present scope could not be undertaken with 
commercial fertilizers for less than $25,000. As the ex- 
penditure on the municipal fertilizer plants reaches ap- 
proximately $12,000 per annum, this would mean a saving 
of around 50 per cent. 

% 


Quick-Closing Door for Pres- 
sure Cylinders 


A novel quick-opening and closing door for steel cylin- 
ders under pressure was recently manufactured by the 
Vulcan Iron Works, Wilkes-Barre, Penn. The door was 
designed especially for use in connection with steam 
preparators at sawmills—steel cylinders in which lumber 
is prepared for drying. Jerome A. Sheip, Inc., Mobile, 
Ala., for whom the door was made, wanted a door that 
could be opened or closed in 5 min. or less. The new 
door can be either opened or closed in 30 sec. Most doors 
used for this class of service are closed and made tight 
by means of numerous bolts and nuts, the manipulation 
of which requires considerable time. The Vulcan door 
maintains a tight joint under pressure without the use 
of bolts. The cylinder pressure is 25 lb. per sq.in. 

The design is not at all involved, as shown by the views 
and drawing. Ruiveted to the operating end of the cylin- 
der is a cast-steel ring with flange projecting inward. All 
around the flange on the inside of the ring is a piece of 


packing. The door is operated on a double hinge and a 
pivot in the center. 


METHOD OF OPENING AND CLostnG Door 


To close the door, the operator with bar in hand, as 
shown in Fig. 1 (right), moves the door into a recess on 
the right of cylinder, until the left side of door clears the 
flange and enters the cylinder. After the door has en- 
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Fig. 1. (Lerr) THe New Door in Open Postrion; (Rieut) Crosinc THE Door 


tered the cylinder the operator reverses this movement, do also vulcanizers and creosoting cylinders. The door 
making the door central with the opening in the hold- can be made just as applicable to cylinders operating un- 
back flange. der vacuum as those under pressure, by the simple addi- 

The bar is then inserted in the eyes on the outer cir- tion of an interior flange. With this minor change, the 
cumference and the door is revolved on its center pivot, higher the vacuum is, the tighter the joint is, 
making one-quarter of a revolution, or 
until the wide portion of the door 
completely covers the enlarged open- 
ings in the hold-back flange. In mak- 
ing this quarter turn the door is 
automatically centered and placed in 
position by the steel guides shown at 
the top and bottom of the door. The 
steam is then applied to the cylinder 
and the door is forced against the 
packing and sealed. 

To open the door the steam is ex 
hausted and all the movements men- 
tioned in the foregoing are reversed 
As the hinges are fitted with ball bear- 
ings, one man can operate this door 
with ease. 
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Uses oF THE New Door 


The door was designed especially 
for use on steam preparators. It 
is claimed that the time required for 
drying lumber thus prepared is only 
25% of that ordinarily required, and : 
that the weight of this lumber is 200 J eh tee == Fae DETAIL % 


to 500 Ib. less per 1000 ft. b.m., with Y Vij 
ii 






consequent saving in freight. Oné cyl ; ~ saw fe >t | V1 
inder or tank can handle 60 to 70 M ft. =A 4% Fiber | 
bm. in 8 hr. Each tankful is steamed = Packing- 
15 min. to eliminate the sap. This - 
means frequent opening of the door; 
hence the desirability of speed. 

The door has application in other in- 
dustries. The cylinder used for dry- 
ing and hardening sand-lime brick 
needs a door of just such design, as Fig. 2. Design or Quick-OPperATING Door ror Pressure CYLINDERS 
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Port Improvements along the 
Mississippi and Ohio Rivers 


The recent renewal of the proposition for development 
of inland navigation and the improvement of river ports 
has led ENGINEERING News to make an inquiry as to the 
development of shipping facilities at various towns and 
cities along the Mississippi and Ohio rivers. The results 
are somewhat meager and indefinite and do not indicate 
a probability of any marked increase in river traffic in the 
near future. In cities where improvements are being 
made there seems to be an idea that these will assist in 
developing river transportation, but little or no informa- 
tion is available as to definite prospects of new boat or 
barge lines. 

Some cities are frankly skeptical as to developments in 
river traffic. Other cities, while expressing an optimistic 
view as to an increasing traffic, admit that they are doing 
nothing to provide additional facilities, either for accom- 
modating vessels or for handling freight. Several river 
towns have no municipal facilities, and the private ones 
consist of the wharfboats of steamboat companies and the 
docks or wharves of gravel and coal companies. In many 
cases (probably most cases) the municipal river-front 
improvements include park and recreation, as well as 
traffic, facilities. 

It is important to bear in mind that the river-transpor- 
tation systems are organized entirely on the basis of local 
traffic. Few boats make long “through” trips, and (as a 
rule) freight shipped over long water routes would have 
to be handled by a series of boats of various lines. This 
increases the time and cost of transportation and the lia- 
bility of loss or damage in handling. With railway trans- 
portation the freight loaded on the car may pass over a 
dozen railway lines, but will never need to be handled 
until it reaches its destination. Furthermore, the shipper 
by rail can get a bill of lading covering the entire route 
to destination. But in river transportation it is rare that 
a bill of lading can be had to cover the several independ- 
ent but connecting links of a water route. 

A summary of the information obtained is given in 
what follows, omitting reports from places where nothing 
is being done or contemplated. It may be noted that our 
inquiry related specifically to two points—accommoda- 
tions for vessels by levees, wharves, ete., and facilities for 
handling and storage of freight. It did not include chan- 
nel improvements, which are in the hands of the Federal 
Government. 


Upper Mississippi RIVER 


Minneapolis—This is the head of navigation, the new 
dam (with lock) below the city giving a navigable depth 
of % ft. A municipal wharf will be completed this spring 
having a concrete wall about 1050 ft. long (ENGINEERING 
News, July 30, 1914) and 150 ft. of paved slope. This 
wall is built in 30-ft. sections, with expansion joints hav- 
ing a filling of tarred felt. The bottom is in the St. Peter 
sandstone and 4 ft. below the proposed bottom of the 
channel. Heavy excavation was required at some points 
in cutting through a limestone bed above the sandstone. 
The work was planned by Frederick W. Cappelen, City 
Engineer. 

The city appropriated $75,000 for this purpose, and a 
bill has been introduced in the state legislature to author- 
ize bonds for a warehouse, freight-handling machinery 
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and further improvements. The dredging for the channe! 
along the wall will be done by the U. 8S. Government. 

St. Paul, Minn.—The city is planning harbor and 
levee improvements in connection with the river diversion 
which is to be made -to provide room for the new railway 
terminals (ENGINEERING News, Mar. 11, 1915). This 
will more than double the present levee facilities. The 
Commissioner of Public Utilities favors the establish- 
ment of municipal docks or wharves equipped with 
freight-handling machinery. Oscar Claussen is Chief En- 
gineer of the Department of Public Works. 

La Crosse, Wis.—A city ordinance has been introduced 
to create a port commission having full charge of ter- 
minals. George P. Bradish is City Engineer. 

Davenport, lowa—The city has a levee improvement 
commission which is developing the waterfront for ship- 
ping and commercial purposes. It is constructing a 
masonry sea wall on the dock line established by the U. 8. 
War Department and filling the space behind it. On this 
land it is laying out a public park and building a series of 
railway and water terminals equipped with modern 
freight-handling apparatus. Five of the 100-ft. terminal 
lots have been leased to private interests, though they are 
not quite completed. 

About 4000 ft. of river wall has been built and 18 acres 
of land reclaimed in the heart of the business district, and 
this is only 25% of the work. In 1915 there will be a 
1400-ft. section of wall completed and about five acres of 
land reclaimed. The work is self-supporting both as to 
interest charges and amortization, no taxation (direct or 
indirect) being called for. A. M. Compton is Supervis- 
ing Engineer for the commission. 

Rock Island, Ill.—It is proposed to establish a harbor 
line and to build a levee with docks, ete., and to commence 
work during the present year. 

Muscatine, lowa—During 1914 only a little filling was 
done on the river front. The City Council and the levee 
commission are endeavoring to finance the construction 
of a levee and retaining walls at an estimated cost of 
$15,000. C. H. Young is City Engineer. 

_ Keokuk, Towa—In connection with the new lock and 
dam, the U. 8. Government has established a harbor line 
about 100 ft. out from the present shore for about 2500 
ft. Filling has been in progress during the winter, and 
it is expected that work will be commenced soon on the 
river wall. Beginning at the Keokuk & Hamilton bridge 
(3000 ft. below the dam) there will be a river wall or har- 
bor wall for 600 ft., with a park on the filled land behind 
it. Beyond this will be 600 ft. of sloping levee, paved 
with stone, for the accommodation of river steamers of the 
old type. Beyond this levee will be 600 ft. of vertical 
river wall, with warehouse and freight-handling machin- 
ery on the filled-in land. J. F. Winters is City Engineer. 

Quincy, Ill_—In 1914 a waterfront terminal committee 
was organized representing the city, the Chamber of Com- 
merce and the local freight bureau. The plan approved 
at a public meeting in December comprised three fea- 
tures—(1) acquisition by the city of a 20-ft. right-of-way 
along the river front for a municipal belt railway; (2) 
extension of the U. 8. harbor line; (3) the establishment, 
operation and maintenance of municipal terminal facili- 
ties on the waterfront. The last-mentioned feature would 
provide for a river wall in such depth of water as to 
accommodate vessels at the lowest stage of the river; 
mechanical appliances for handling freight to and from 
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essels and cars; a municipal railway parallel with the a distance of about three blocks this will be laid out as a 
‘ver wall, and public warehouses. William K. Abbott is park, with the tracks running through it and a new pas 
hairman of the committee. Frank Beckwith is the engi- senger station in the center. Nothing has been done as 
eer and has prepared plans for the proposed work. yet toward installing devices for the mechanical handling 
Alton, Ill—A harbor line is to be established by the of freight, but such equipment is expected to be put in 
('. S. Government. An exchange of property between later, as the river traffic is considerable. 
the city and the Illinois Terminal R.R. is proposed, by Memphis, Tenn.—No waterfront improvements are 
which the former would secure possession of a strip of contemplated at present, but it is intended to investigate 
waterfront property 2000 ft. long and 100 ft. wide, which the matter of suitable terminal facilities. The city has 
would be a valuable site for a municipal levee and wharf. paved levee more than suflicient to accommodate the boats 
J, E. Schwaab is City Engineer. now running, and new work will depend largely upon de 
I Ndi bi velopment in river traffic. | 
snare ike , Helena, Ark.—An extensive levee enlargement has been 
St. Louis, Mo.—A comprehensive system of wharves made, at a cost of about $225,000, by an improvement dis 
and docks, with railway terminals and warehouses, is trict organized under the state law. This work protects 
proposed, but no definite plans have been adopted. The the city from floods, although the district covers much 
construction of docks in the near future is contemplated, more territory than the city. 
and it is expected to acquire some 11 miles of existing New Orleans, La.—The conditions here are different 
railway track on the river front, the franchise for this from those at up-river points, in that New Orleans is both 
line expiring in 1915. Along this will be built freight a seaport and a river port. There is a wharf built spe- 
houses and warehouses for water-borne traffic. The work cially for river boats and barges and equipped with belt 
is in charge of James A. Hooke, Director of Public Util- conveyors for handling package freight to and from the 
ities. vessels. This equipment is to be increased, and experi- 

East St. Louis, Ill—The extensive river-front levee ments have been made with portable conveyors. It is ex- 
built as part of the drainage district improvements was pected that the additional plant will be decided on during 
described in ENGINEERING News, Feb. 5, 1914. The city 1915. Other means for improving the facilities for 
has now made arrangements by which the Wiggins Ferry steamboat and barge traffic are also under consideration. 
Co. will maintain a wharfboat (just south of the Eads The port has nearly six miles of public wharves, mostly 
bridge) for the free use of shippers. The Kansas City covered with steel sheds, and all this wharfage is available 
& Missouri River Transportation Co. has a water terminal for barges. The barges and river steamers can also receive 
near this location, and improvements were made in 1914. or discharge freight at ocean vessels moored at any of the 
An electric traveling crane serves the warehouse and piers or in midstream. About 80% of the wharfage is 
tracks, and also extends over the water, so that it-can owned by the state. It is proposed to erect warehouses 
handle freight directly between cars and barges. An directly in the rear of the wharf sheds for the storage of 
endless-chain conveyor was also installed. This is 70 ft. freight at a low rate. Several kinds of freight-handling 
long, with a capacity of about 2 tons, and can be adjusted equipment are being studied, and the harbor already has 
to any stage of the river. considerable apparatus of this kind. One of the latest 

A new waterfront terminal opposite Carondelet was improvements is the construction of a cotton terminal and 
opened for traffic in April, 1915, by the Alton & Southern warehouses with capacity for handling 2,000,000 bales 
Ry., which is a 15-mi. terminal and belt line serving the annually and for storing 470,000 bales. The warehouses 
industrial district around the city and connecting with will include the cell or compartment svstem as introduced 
the several trunk iines. The terminal will accommodate at the Trafford Park terminal of the Manchester Ship 
several large barges and is equipped with mechanical de- (gna) (England), described in ENGINEERING News, Dee. 
vices for handling freight. A traveling crane handles 9 yoyo. : 
heavy articles between the barges and cars, while con- 
veyors handle the package freight. Special facilities are 
provided for the economical shipping of coal. This is re- 
ceived in drop-bottom cars and is dumped into a hopper, 
from which it is delivered by chutes to the barges. 

Cape Girardeau, Mo.—The St. Louis & San Francisco 
Ry. has its main tracks laid along the river front, but in 
renewing the franchise (for 30 years) the city required 
extensive improvements to be made. It gave the railway er 
merely a right to operate over this right-of-way, and service for handling cars between the railways, docks, 
required it to permit other roads to use the tracks. The factories, warehouses, etc., at a flat-rate charge of $2 per 
city retains ownership of the waterfront, with control of “*" The revenue has exceeded the expenses of operation 
the levees, wharfage and warehouse privileges. A levee and maintenance and the depreciation of locomotives. It 
about two blocks in length is paved with granite from the is to be extended to encircle the city and develop new 
toe wall at the river’s edge to the top of the incline xt industrial districts. 


Another improvement, noted in the issue of Mar. 18, is 
the construction of a ship canal from the river to Lake 
Pontchartrain. This will have slips or docks at various 
industries in the manufacturing district behind the city. 
New Orleans has also a municipal belt railway, with 50 
mi. of track, which extends along the river front and con- 
nects with the trunk lines. It is operated by the city 
(which owns locomotives only), and provides convenient 


Water St., which has creosoted-block paving. Pockets or The management of the port is in the hands of the 
depressions are provided in this slope, so that freight can Board of Commissioners of the Port of New Orleans. 
be handled at any stage of the river. Samuel Young is Chief Engineer of the Board; Ford, 


South of this levee a considerable stretch of land is Bacon & Davis, of New York, are the consulting engi- 
being reclaimed by building a retaining wall across a neers for the new cotton terminal and the Lake Pont- 
deep vend in the river and filling the space behind it. For chartrain Canal. 
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On the Ohio River the prospects for port work in 
the immediate future are very poor. So much has 
been said about the importance of traffic on this wa- 
terway that it is rather surprising to find that the 
work of improving facilities for boats and for hand- 
ling freight is so limited as to be negligible. Of twelve 
cities, including Pittsburgh and Cincinnati, all report 
that no work of this kind was done in 1914 and eleven 
report that no such work is contemplated for 1915; al- 
though two cities state that they are investigating the 
matter. 

The usual accommodation at Ohio River ports consists 
of a paved sloping river bank or levee belonging to the 
city, with wharfboats moored near the bank. These boats 
and the river-front warehouses (if any) are owned gen- 
erally by private interests. Boats tie up either at the 
levee direct or at the wharfboats. The freight is handled 
almost exclusively by teams, which drive down the paved 
levee to the wharfboats or the steamers’ gangplanks. 

As to the river traffic at these ports, Evansville, Ind., 
alone reports that this is of such extent as to warrant 
something better than “the antiquated wharf-boat sys- 
tem.” Others make no reference to it or are frankly pes- 
simistic. One says that while it has advocated river trans- 
portation, there is little such transportation to improve. 
For Wheeling, W. Va., it is stated that the river traffic 
does not amount to much now, and that it is doubtful 
whether anything will need to be done toward improving 
local facilities until the completion of the Government 
improvements renders the Ohio River navigable through- 
out the year. This condition is hoped for within the next 
decade. 

Mr. Weil, president of the Evansville Business Associa- 
tion, takes the same view as to the river work in progress. 
But he considers that now is the time to improve the ship- 
ping and terminal facilities, and that  self-propclled 
barges must supersede the ordinary steamers if river 
traffic is to be developed successfully. The prospective 
improvements are as follows: 

Evansville, Ind.—A port commission was appointed 
hy the mayor (Mr. Bosse) early this year to investigate 
the needs and to determine whether it would be advisable 
to introduce some better means of handling freight than 
by hauling it with teams up and down the steep levee. 
|. H. Berryhill is secretary of the commission. A plan 
proposed by Mr. Weil includes land reclamation by filling 
to an established harbor line (a width of from 300 to 500 
ft.) for a length of several city blocks. Part of this would 
have a river-front wall and the rest would be a levee. 
Railway tracks should be provided, owned and operated by 
the port commission. 

New Albany, Ind.—The matter of better wharf facili- 
ties is being considered by the Board of Public Works, 
the City Engineer and a committee of the Chamber of 
Commerce. The City Engineer is preparing plans and 
estimates for a new wharf. 

Louisville, Ky.—It is expected that this year about 
5000 sq.yd. of the public wharf will be paved with con- 
crete blocks. The wharf has now a 40-ft. paved roadway 
at the low-water line, and it is intended to widen this 
until the entire wharf is paved. 

Cairo, Ill—A paved-slope wharf, which has been in 
use for 35 or 40 years, extends 14 mi. along the busi- 
ness part of the town, and has a large two-story wharf 
boat moored in front of it. This wharf is owned by a 
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private corporation which controls the wharfage of the 
entire town. Towing companies maintain extensive 
yards, renting their wharfage rights and privileges from 
the above company. There is a private coaling plant 
for supplying coal to boats, and three lumber inclines 
(two of the I. C. R.R. and one of the C., C., C. & St. L. 
Ry.) provide for handling lumber direct from barges to 
cars. Two elevators (of 1,000,000 and 600,000 bu. ca- 
pacity) owned by private interests are located on the 
Ohio river front and can be equipped for handling river 
traffic. All the sheds and warehouses which were for- 
merly used for river traffic in the good boating days have 
been destroyed by fire or removed through lack of busi- 
ness. 


# 
New Smith Solar Attachment 


By Artuur D. Kipprr* 


The working parts of the Smith solar attachment con- 
sist of five fundamental features: 


1. An auxiliary telescope, whose line of collimation is the 
polar axis of the solar attachment. The telescope may be re- 
volved in collar bearings, which are securely mounted on a 
vertical limb. 

2. The vertical limb, mounted on a horizontal axis and 
having a graduated latitude arc in its vertical plane. 

3. A plane mirror at the objective end of the auxiliary 
telescope with an axis normal to the line of collimation, and 
an arm leading to a graduated declination arc. 

4. An hour circle on the auxiliary telescope mounted nor- 
mal to the line of collimation. 


5. A set of equatorial wires parallel to the axis of the 
reflector. 


In all the forms of construction of the Smith solar at- 
tachment the auxiliary telescope is mounted in a vertical 
plane parallel to the transit telescope. Thus, if the instru- 
ment is in proper adjustment and oriented to the true 
meridian, the polar axis of the solar attachment may be 
made parallel to the earth’s polar axis by setting off the 
true latitude of the station. 

The sun’s rays are brought into the auxiliary telescope 
by means of the mirror, due allowance being made for the 
sun’s declination north or south of the equator; but to 
bring the sun’s image into the auxiliary telescope the 
latter must be revolved in its collar bearings until the 
reading of the hour circle agrees with the sun’s apparent 
time. 

When the auxiliary telescope is thus revolved the sun’s 
image will traverse the field of the eye-piece parallel to 
the equatorial wires with the limbs of the disk tangent 
to the wires. If the transit is turned in azimuth the 
sun’s image will immediately depart from the equatorial 
wires, except at noon, when the image will follow the 
equatorial wires whether the transit be turned slightly 
in azimuth or the auxiliary telescope be revolved in hour 
angle. At apparent noon the declination arc is in a 
vertical plane, and at this time an absolute determination 
may be made of the correctness of the reading of this arc. 

The new Smith solar attachment made by Buff & Buff 
(Jamaica Plain, Boston, Mass.) is mounted upon the 
east standard of their regular light mountain model engi- 
neer’s transit. The horizontal distance between the ver- 
tical planes of the transit and auxiliary telescope is a 
trifle less than 4 in. The auxiliary telescope has a focal 
length of 434 in. and a magnifying power of about 10 
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diameters. Both telescopes are fitted with the necessary 
colored-glass shades for observing the sun. 

The latitude are has a radius of 3 in. and the declina- 
tion are has a radius of 31% in. On the declination are 
the graduations read the true declination, and, as the 
mirror needs to be turned only 5° to correspond to a 
change of 10° in the sun’s declination, the graduations are 
one-half the angular amount. At zero declination the 
plane of the mirror is at 45° to the line of sight of the 
auxiliary telescope. 

The essential features of the Buff improvements over 
older models are: 

1. The solar has been mounted upon an instrument having 





Fig. 1. New Smiru Souar ArracuMENT OF Burr & 
Burr: IN Postrion ror USE 


U-shaped standards, thereby adding much to the stability of 
the attachment. 

2. The base plate of the solar is mounted upon three foot- 
posts, thereby relieving the strain due to imperfect adjust- 
ment of the older models having a four-point base. 

3. The position of the base-plate is adjustable by means 
of opposing capstan nuts on the foot-posts, each with a coun- 
tersunk ball washer, thereby obtaining positive adjustment 
altogether free from strain on the capstan nuts, 

4. The three-point base forms a right-angle triangle, with 
one side horizontal and one side vertical, thereby permitting 
adjustment in either of two directions—(a) one about a hori- 
zontal axis and (b) one about a vertical axis, either without 
disturbing the other. 

5. The axis of the latitude arc is so arranged that its posi- 
tion may be tested with a striding level without removing the 
anxiliary telescope. 

6. The latitude arc and auxiliary telescope are both hung 
underneath the latitude axis, thereby lowering the center of 
gravity of the attachment and giving much greater protection 
to the delicate working parts. 

7. Suitable capstan nuts have been placed at one end of the 
auxiliary telescope to provide for its proper adjustment with 
respect to the axis of the latitude arc 
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8. Improved interlocking devices have been placed on the 
latitude and declination ares, verniers, clamps and tangent 
motions. 

9. The mirror may be swung around instantly to permit 
direct sighting through the auxiliary telescope 

10. Absolute freedom of motion of the various working 
parts, each to perform its own function, and each one inde- 
pendently, quickly and permanently adjustable 


The field adjustments of this solar attachment should 
be considered in the following order: 

1. The equatorial wires must be made parallel to the axis 
of the reflector. 

2. The line of sight of the auxiliary telescope must He in 
its true turning axis. 

3. The line of sight of the auxiliary telescope must be 
normal to the axis of the latitude arc, describe a true vertical 





Pia. 2. NEw SMITH SOLAR WITH STRIDING LEVEL FOR 
Testing Latirupe Ar 

plane when turning on said axis, and this vertical plane must 

be parallel to the vertical plane of the transit telescope. 


4. The latitude are should read zero when the auxiliary 
telescope is horizontal. 

5. The declination are should at all times read the true 
declination of the sun plus the refraction in polar distance. 

6. The hour circle should read the sun’s apparent time. 


To Use tHe SoLtar ATTACHMENT 


Before using the solar attachment the latitude of the 
station and the sun’s declination (properly corrected 
for refraction in polar distance) must be known and ac- 
curately set off on the respective arcs. The instrument 
is carefully leveled and the apparent time set off on the 
hour circle. The transit is then oriented to the meridian. 

The plates are generally first set to zero and the sun’s 
image brought into the field of the solar telescope before 
setting the lower clamp; thereupon the sun’s image is 
brought accurately between the equatorial wires with the 
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lower tangent motion. This gives the solar meridian. The 
transit may then be used for any normal function. The 
solar meridian may be tested as many times as desirable 
by simply setting the plates back to zero and turning 
the auxiliary telescope in hour angle to the apparent 
time. This brings the sun’s image again to the center 
of the field. 

The sun’s declination is constantly changing at a very 
slow rate, so that it is necessary to correct the reading 
on the declination are with its tangent motion to agree 
with the declination of the sun for the apparent time of 
observation. 

The great advantage of the Smith solar over all other 
forms of solar attachment is found in the fact that the 
latitude and declination arcs remain clamped while the 
transit is being used in any normal function. Upon 
setting up at a second station it is necessary merely to cor- 
rect the latitude and declination ares with their tangent 
motions to agree with any change from the previous sta- 
tion. For this reason it may be operated more rapidly 
than any other form of solar attachment. In fact, the 
solar meridian is so quickly determined that the obser- 
vation is usually repeated at every station. 

The latitude of the station should always be deter- 
mined with great care. Altogether too many maps are un- 
reliable in this respect. The direct altitude observation 
upon the sun for latitude is so simple and the reduction 
so easy that every operator of a solar transit should make 
it a practice to accomplish direct observations on the sun 
for latitude on as many successive days as may be neces- 
sary to give him a reliable determination of the true lati- 
tude of any unknown station. 
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Test of a Peculiarly Designed 
Concrete Slab 


The accompanying diagram (Fig. 2) gives the result 
of one test of a series made by B. L. Fixen for C. A. P. 
Turner, Minneapolis, Minn., on a reinforced-concrete 
slab in which an ordinary two-way reinforcement is sup- 
plemented by a spiral of reinforcement lying on the cross- 
rods. 

In building the test slab, four L-shaped corner footings 
were set up of cement blocks bonded with a rich mortar. 
A timber beam was then set across the openings, and two 
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A Concrete SLAB WITH PECULIAR 
REINFORCEMENT 


courses of brickwork laid all around on the beams and 
stonework. Upon this brickwork the slab was cast. Sub- 
sequently, piers were put in under the center of each 
wooden beam. The concrete was a 1: 2:4 mix, of which 
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two cylinders averaged 1755 |b. per sq.in. at the end « 
153 days. 

The reinforcement consists of a %¢-in. round spira 
placed on a two-way reinforcement of 3¢-in. round roc 
spaced 8 in. c. toc. The spiral was 6 ft. 8 in. diamete; 
and was held in position by clamping it to two %-in. chan 
nels which were so punched as to serve as spacer bars. Thy 
lower belt of rods was placed 3 in. clear of the forms in 
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Fig. 2. Log or Test on Specran Stas 
the center of the span and %% in. clear of the supports, 
the upper belt of rods resting directly on the lower belt. 
Gage points (12 in. c. to c.) were placed as shown in 
Fig. 2, those on the straight rods being in the lower belt. 
Test loads of pig iron were applied 109 days after the slab 
was cast. The steel deformations shown in the diagram 
were measured with Berry extensometers. 


# 

Elevator, Boiler and Flywheel Accident statistics are 
regularly collected by the Fidelity & Casualty Co., of New 
York City, as noted in these columns at various times. The 
figures for the United States and Canada for February and 
March, 1915, show 96 elevator accidents, only 13 of which 
were due to falling lifts. Only one person was killed and 


14 injured by the falling elewators, while in the 83 shaft and 
door accidents 39 people were killed and 45 were injured. 
Practically ali these last casualties could have been pre- 
vented by safety gates and interlocked shaft doors. 
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Steel Frame for a Large 
Electric Sign 


The framing of the small electric signs of former years 
was made up of small angles and flats, but with the build- 
ing of signs of much greater dimensions this simple 
framework became insufficient and it was necessary to 
employ fabricated-steel structures, some members of which 
may be of considerable size. The increasing number and 
size of such signs brought to the attention of the late 
Mayor Gaynor of New York City the necessity for pro- 
viding proper regulations and supervision for their erec- 
tion. Acting upon the report of a committee appointed 
by him, the Board of Aldermen 
amended the Building Code during the 
early part of 1914 by adding sections 
relating specifically to sign structures. 
The first sign of such size to come 
within the purview of the new 
ordinance was the large structure 
which has just been erected upon the 
building of the Consolidated Gas Co. 
at 15th St. and Irving Place, New 
York City. 

The structural-steel frame of this 
sign is 254 ft. long and 63 ft. high. 
The sign has two faces about 8 ft. 
apart, displaying to north and south. 
There are 28 galvanized-iron letters 
on each face, of which 11 are 15 ft. 
high, 14 are 12 ft. high and 3 are 7% 
ft. high. The frame consists of 15 
bents of various heights, depending 
upon whether one or two tiers of let- 
ters are carried, and whether the steel 
rises from the main roof of the build- 
ing or from the three penthouses. 
The figure shows the layout of the 
structure. There are five tiers of 
longitudinal framing, each strut con- 
sisting of two 6-in. channels, and to 
these the letters are attached. 

The structure is designed for a wind 
pressure of 30 lb. per sq.ft. over the ac- 
tual exposure of the letters and frame- 
work, the wind being assumed as acting 
simultaneously in the same direction 
on each face. The lower portion of 
each bent is designed for the actual live 
and dead load applying to its particu- 
lar location, but the upper portions 
of all the high bents were made to the 
dimensions of that bent having the maximum stress con- 
ditions. The horizontal and vertical reactions of the wind 
pressure at the feet of the bents were found to be of such 
amount as to require serious attention in designing the 
anchorages. In all cases these anchorages, of which there 
are 30, were attached directly to the existing steel frame 
of the building, the roof covering being cut away at all 
such points to permit the connection being made. The an- 
chorage was flashed around with copper before the roof 
covering was restored. The existing steelwork of the 
building varied widely in character at the different points 
where the attachments were to be made; hence some of 
the anchorages are attached to a roof truss, others to the 
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tops of columns and in one instance to a girder beam con- 
sisting of two 24-in. I-beams. Of the 30 anchorages, 
but few are duplicates, and all of them required careful 
detailing. 

The sign contains about four thousand 10-watt tung- 
sten lamps on a 119-volt circuit. The current is supplied 
by a single feeder which is carried up through a wire-duct 
to the roof, where it is subdivided into five branches, each 
of which is controlled by an independent switch. The 
main feeder is controlled by an automatic switch in the 
basement. 

The sign was designed and erected under the super- 
vision of the Engineering Department of the Consolidated 
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TYPICAL STEEL FRAMING oF LARGEST ELECTRIC SIGN 


Gas Co., William H. Bradley, Chief Engineer, and W. 
Cullen Morris, Engineer of Construction. The general 
contractor for the sign and its equipment was the Federal 
Sign System, which retained Homer A. Reid as Con- 
sulting Engineer. The subcontractor for the structural 
steelwork was the Earl C. Maxwell Co., Inc., of Brooklyn, 
N. Y. 
x 

Wire-Drag Surveys, by the U. S. Coast and Geodetic Survey 
at Key West, Fla., resulted in the discovery of about 100 
shoals during the past season. The coral formation in this 
region produces many abrupt pinnacles of very small area, 


which it is impossible to detect with certainty with the 
sounding lead. 
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New Marine Terminals at 
Beaumont, Texas 
By H. MchL. Harpina* 


Along much of the coast of Texas there is little deep 
water, for the Gulf of Mexico at the coast is shallow, and 
generally for a distance of half a mile from the shore the 
depth at low water is not over 6 ft. There are, however, 
a few deep-water channels extending inland, one of which 
is the Nechez River. On this river, about 50 mi. from 
the Gulf of Mexico, is situated the city of Beaumont, with 
admirable railway connections and a harbor capable of 

















MARINE TERMINAL AT BEAUMONT, TEXAS 
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of land, called Kirby Point, around three sides of whic! 
flows the Nechez River. With the land and water area- 
there is available about 55 acres for an industrial o; 
local terminal. 

On the other side of the river, bordering partly on this 
basin, is another area, of hundreds of acres, of sufficient 
size for a commercial or through-freight marine termina| 
for all of Texas. Here will be established a large railway 
service yard, comprising the receiving, classifying and 
storage tracks, a transfer station, and large cotton, rice 
and other warehouses, both for outbound and inbound 
cargoes, as well as large open spaces for the storage of 
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effective improvement. At this city there has been organ- 
ized a Wharf and Dock Commission, which, with funds 
procured from a city bond issue, is proceeding to the 
construction of port works to be owned, controlled and 
operated by the city. The accompanying drawing shows 
the project, with the work now under construction in 
full lines and the extensions as planned in dotted lines. 

There is a channel about 25 ft. in depth from the Gulf 
to the quays of the city. A turning basin is dredged in 
front of the quays in the form of an oval, the dimensions 
being about one-half by one-third of a mile. For the new 
development the city was fortunate in being able to secure 
within a thousand feet of the Court House a large plot 





*Consulting Engineer, 17 Battery Pl., New York City. 





coarse and bulk freight not affected by climatic conditions. 
The dry docks of the port will be here. 

The Industrial Terminal, of which the plan and sec- 
tional elevation are here given, is designed to be con- 
structed on the unit system. A unit length of quay is 
equal to 500 ft., which is the length of a large freighter, 
such a unit being provided with a proportional length 
of shed, warehouse, necessary railway tracks, and also the 
transferring and handling machinery. Thus a second unit 
can be installed without requiring any changes in Unit 
No. 1 or interruption of traffic. 

Each unit complete, including the above-mentioned ele- 
ments, with the dray area and the filling and paving, will 
make the total investment, without the land, about $300,- 
000. The seven units, with the fish and farm markets, 
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the cold-storage and administration buildings, the manu- 
facturing lofts, sheds, railway-approaches and storage 
tracks, will require an investment of about $3,000,000, 

The first unit, now under construction, comprises a 
bulkhead along the south, east and a part of the north 
shores of the point, a warehouse and shed with proper 
equipment, including extended railway and crane tracks, 
and lumber sheds east of the warehouse unit. The other 
units and the piers will be constructed as traffic demands 
call for them. 

Traveling gantry jib cranes will transfer freight to the 
car, quay or shed. It will be assorted, distributed and 
tiered in the shed by overhead traveling hoists and mov- 
able tracks. By other cranes, which will be at the rear 
of the shed, freight is to be transferred by one direct 
movement from the shed to any story of the warehouse. 

By means of the terminal railway tracks and the pres- 
ent Belt Line R.R., cars can be switched between any of 
the railroads entering Beaumont and any shed, warehouse 
or storage place within the terminal. Railway tracks are 
between the shed and the waterway and between the shed 
and the warehouse, thereby affording complete codrdina- 
tion. 

For the present and future development of the indus- 
trial terminal there will be, besides the area mentioned, 
about 325,000 sq.ft. of pier space, 575.000 sq.ft. of slip 
space and 60 acres in addition in the turning basin. There 


Onr 


will be 9275 ft. of linear frontage, over which, when me- 
chanically equipped with the latest appliances, and inten 
sively worked, there can be transferred annually more 
than 3,000,000 tons of miscellaneous cargoes. 

The seven transfer-sheds on the quays and the five 
transshipment sheds on the piers will be of steel and will 
have a total holding or short-time-storage capacity of 114,- 
500 tons. In the concrete warehouses there will be a long 
storage capacity of 150,000 tons. The open storage spaces 
for outside freight will amount to approximately 300,000 
sq.ft. The concrete manufacturing lofts will have a com- 
bined floor area of 620,000 sq.ft. 

There will be an administration building, farm and 
fish markets and a cold-storage building. Coal pockets 
and oil pipes are situated where vessels can be supplied 
with the least discomfort to the remainder of the terminal. 

The principal freight movements will be between the 
vessel and the pier, quay, shed, car, dray or large motor 
truck, and also between the shed and car and the different 
stories of the warehouse, all of which movements will be 
effected by machinery. 

The following are the characteristics of the traveling 
gantry jib cranes: 

Two types of cranes, one a half arch and the other a full arch 
Normal load, 3 tons. 

Over-reach, 45 ft. 

Horizontal distance between crane 
Maximum height of lift, 70 ft. 
Lifting speed, 3 tons at 150 ft. per min. 
Lifting speed, 1% tons at 200 ft. per min. 


Motive power, electricity, direct current, either 550 or 220 
volts. 


tracks, 32 ft. 


There will also be transfer bridges for lumber and 
structural steel and conveyors for special commodities. 
In the sheds will be overhead traveling, transfer cranes 
and electric traveling hoists, of a hoisting and carrying 
capacity of 2 tons each, for assorting, distributing and 
tiering of miscellaneous freight. The hoists will be oper- 
ated in -trains. For long movements, motor trucks will 
be used. 


The quay walls above low water will be composed of 


concrete, as shown in the accompanying drawing. 
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Moment of Inertia of a Rect- 
angle by Elementary Method 

By Witiiam H. GraveLi* 


The following method of determining the moment of 


inertia of a rectangle about its base without the use of 
calculus was devised by the writer and used in teaching 
a night class made up of students who had no knowledge 
of calculus. 


Once the moment of inertia of a rectangle 


about its base is found, ‘t is a simple matter to transfer 


it to the neutral axis, and by methods of symmetry to 
find the moment of inertia of a triangle and of a cirele. 

Let the breadth of the rectangle be denoted by b, depth 
V4, bd*. number of lines 
through the rectangle parallel to the base, dividing it into 


hy d: to prove I. r Pass a 


iT : 
n equal areas each equal to and at the variable distance 


dt 
vr from the base: thus 2 varies from 0 to d. When n 
is increased without limit, 
bd 2 

i. 2 a? jd 

’ n n 
nm ° . ° . , x* 
lhe problem is to find the value of the summation + 

di 


Consider a pyramid of altitude d with square base of 
B. We. know that Bd, but 
we can also express the volume as a summation. Pass 
a number of planes through the pyramid parallel to the 
base, dividing the volume into n slices of equal thickness 
d 
n 
pyramid, « varying from 0 to d. Let the base area of a 
slice be called Y. 


area its volume is V Le 


and at the variable distance r from the point of the 


When n is increased without limit the 
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volume of a slice is y- , and the volume V of the pyramid, 


n 
yery d 
n 
Sut ot or B =o so that 
Bb ad? ad? 
. Bait d B 2? 
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Sa on 
Since we know that the volume equals 14 Bd, we learn that 


t— =13Bd 


3 
or a = 1d? 
u , 


This value may then be used in the equation for Jz, 
since x, n, and d and the upper and lower limits of sum- 


mation correspond exactly in the two cases. Therefore 
te 
for the rectangle, J, = bd + ge bd X 4d? = }bd* 


*1420 Chestnut St., Philadelphia, Penn. 
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SY NOPSIS—-Design of the new asphalt plant 
owned and operated by the Borough of Manhattan, 
York City. Brooklyn has had a plant for 
some time, but the Manhattan plant was not put 
into service until the summer of 1914. It ts lo- 
cated on the East River, with water approach offer- 
ing a ready method of bringing in materials. The 
article gives details of design, operation and or- 
ganization. Operating force under civil-service 
rules and regulations. Has largest capacity of 
any municipally owned asphalt plant in the world. 


New 





The new municipal asphalt plant of the Borough of 
Manhattan, New York City, has the largest capacity of 
any municipally owned asphalt plant in the world. It 
comprises several connecting buildings and a large yard, 
which is also used as a general storage yard by the De- 
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New Municipal Asphalt Plant for 
Borough of Manhattan’ 


By Henry Weties DurHamt 
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partment of Public Works, situated on the East Rive: 
waterfront between 90th and 91st St. 

The plant layout is shown in the accompanying plan, 
Fig. 1. At the point marked a at the waterfront is gm 
a steam hoist equipped with a grab-bucket of 40 cu.ft. 
pacity on a wood mast and boom. The hoisting eaehbitery 
is a 10x12-in. double-cylinder engine with a double-fric 
tion drum. Steam is furnished by an 80-hp. vertical fire- 
tube boiler designed for a working pressure of 150 Ib. 
In Fig. 3 is a view of the plant looking toward the river 
front. In the right foreground is the trestle railway 

The material 
on a tower, 


elevated is discharged into a hopper 
which is located at the junction of three 
wooden trestles leading to bins where sand, 
coal are stored. 


stone and 
The material in the hopper on the tower 
is fed into small dump-cars of 40 cu.ft. capacity each, 
which are run to the bins by gravity and returned to 
the tower by counterweights. The sand and stone are 
dumped through hopper-shaped openings in the roof of 
the building into storage bins built of conerete walls and 
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The sand and stone are fed to the top of the rotary 
lriers, first by spiral conveyors, then by bucket conveyors. 
The material passes through the driers, is heated by 
forced-draft fires and discharged at the foot of bucket ele- 
vators, which convey the material to the hot sand and 
stone bins. These elevators are inclosed in steel sheeting 
as a protection against the weather. 

The hot sand, when it reaches the top, passes through a 
rotary screen into the bin. Tailings are conveyed to the 
ground floor at the stone elevator, where they are re- 
handled and used in making binder or concrete. The sand 
hin has a capacity of 600 cu.ft., while the stone storage 
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Cross-Section throu gh 
Asphalt Plant 
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Cross-Section throuc’ 


Engine Room 


bin has 450 eu.ft. capacity. Hand-operated gates at the 
bottom of these bins discharge the desired amounts into 
weighing boxes. 

Driers—There are three rotary-drum driers 24 ft. 
long, 514 ft. in diameter, two being for sand and one for 
; stone. Each may be operated independently. Space is 
: provided for an additional drier. Each drier can dry 

and heat 15 tons of sand per hour to a temperature of 
400° F., the sand being 50° F. with its present moisture. 
Each drum consists of a single steel shell, on the inner 
side of which are riveted twelve 6-in. channel irons. 
The hot blast for these driers is furnished by a blower 
driven by a vertical high-speed engine located in the main 
engine-room. The discharge from this blower passes 
through a duct beneath the floor to the driers and is regu- 
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lated by means of a damper in the ashpit of each driet 
furnace. 

AspuaLr Kerries—There are four asphalt melting 
kettles. Each has a capacity of 20 tons. Barrels of as- 
phaltic cement are delivered from the waterfront and 
chopped into pieces at the foot of a platform elevator. 
This brings the material directly above the kettle, into 
which it is dropped. 

At the bottom of each kettle is a series of steam coils 
114 in. in diameter, giving 250 sq.ft. of heating surface. 
To bring the asphaltic cement to a temperature above 
510° F. requires a steam pressure of 110 lb. Each kettle 
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is provided with a pipe for agitation of the material by 
steam or compressed air, as is desired. 

A line of 6-in. pipe extends from the water-front, 
where flux oil is delivered by tank barges to a 25,000- 
gal. storage tank, about 250 ft. away. This oil is au- 
tomatically pumped to a weighing tank on a movable 
track over the asphalt kettles and is poured into them as 
desired. 

The asphalt cement is discharged from the melting 
kettle through steam-jacketed pipes with quick-opening 
valves into a weighing bucket hung on « trolley, which 
receives the charges from any kettle and delivers it to 
either mixer. The sand and stone are weighed by a port- 
able beam scale, which allows for tare, etc., so that no com- 
putations are necessary. 
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CEMENT, OR STONE Dust—A third bin is provided for 
the storage of cement, or stone dust. The material is de- 
livered to this bin from the waterfront by the same ele- 
vator which conveys the asphaltic cement. At the bottom 
of the bin is a spiral conveyor controlled by a hand 
lever, which discharges as much filler as is necessary 
directly into the weighing boxes, which are located below. 


ee a ee ee 
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Mixers—Sand, stone and cement are dropped from 
the weighing boxes into mixers of 16-cu.ft. capacity, each 
mixer being provided with manganese-steel blades. Wien 
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PrER AND UNLOADING TOWER 


mixed the material is discharged through a steam-operated 
gate in the bottom of the mixer into trucks directly be- 
neath. The mixers are steam-jacketed, steam being sup- 
plied through reducing valves. The mixers are placed 
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above the floor in order to save headroom and are direct|) 
in line over the driveway and so placed that two truck: 
may load simultaneously. 

Powrr PLant—The plant is provided with two 150 
hp. Babeock & Wilcox water-tube boilers, designed to carry 
150-lb. pressure. The working steam pressure, how 


ever, is from 100 to 120 lb. These boilers are provide! 
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with a self-supporting stack 100 ft. in height. Forced 
draft is now being installed in each of these boilers, so that 
the cheapest grades of anthracite coal can be used with 
economy. Provision is made for an additional boiler 
should this be found necessary, if the plant is enlarged. 

A horizontal Corliss 150-hp. engine is used to operate 
the plant. It drives the main shaft by an 18-in, belt 
and operates all the machinery except the platform ele- 
vator, which is run by an electric motor, and the blower, 
as already noted. An air compressor located in the main 
engine room is used to supply air for agitating heated as- 
phaltic cement. 

A horizontal 6x4-in. duplex pump is provided in the 
engine room for elevating the flux oil through a storage 
tank to the weighing bucket. The pump is provided 
with an automatic valve for starting and stopping as the 
discharge valves on the end of the air line at the melting 
kettle are opened or closed. 

Dust CoLLecTor—Gases and dust from the driers pass 
through a horizontal steel flue and enter the top of a 
washing chamber, which is provided with a stack for the 
exhaust of gases and with baffle plates and piping, so that 
the dust and gases pass through sheets of water, which 
is pumped from the river by a centrifugal pump. 

Auxtuiary Macuinery—The exhaust steam and the 
condensation in the high-pressure coils are returned to 
a 200-hp. feed-water heater, through which they pass 
to a horizontal duplex feed-water pump. This water 
may be delivered to the boilers either by a steam pump 
or through injectors. 
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PyromeETERS—Temperatures of sand and stone and as- 
nhaltic cement are registered on automatic recording in- 
struments placed in the office. 

Piant Detatts—A building is provided for plant office 
and storage room. Shower-bath room, toilets and lavator- 
ies for the use of the plant employees are also provided, as 
is a separate office building for a chemist’s laboratory. 

The plant and yard are lighted by electricity, and a 
machine shop is now being installed to provide for the up- 
keep of motor tractors and trailers, which will be used 
during 1915. . 

The machine shop is now equipped with an 18-in. lathe, 
shaper, drill press, grinder and tools necessary to repair 
almost anything which may go wrong with the plant or 
automobile trucks. 

ORGANIZATION—AII employees of the plant were ap- 
pointed in accordance with civil service rules and regu- 
lations. As the Brooklyn Borough plant had been in 
operation for several years the civil service commission 
had eligible hsts for asphalt foremen, road roller engineers 
and asphalt workers. This made possible the quick assem- 
bling of a force with previous experience, facilitating or- 
ganization and operation. One gang was sent into the 
field on May 25, 1914, and gradually more gangs were 
organized until a maximum of seven asphalt gangs and 
one concrete gang were working steadily. 

The superintendent of the plant, who reports to the 
Chief Engineer, has reporting to him a plant supervisor 
in charge of the work at the plant, a gang supervisor in 
charge of the outside work and an office force. 

The plant supervisor has control of all work at the 
plant. A stationary engineer, assisted by three firemen 
working in 8-hr. shifts, is in charge of the boiler room 
and engines, reporting to the plant supervisor. 

A hoisting engineer, who has charge of unloading ma- 
terials as they arrive at the waterfront and of keeping the 
trestle in good condition, also reports to the plant super- 
visor. A machinist, reporting to the plant supervisor, 





Fic. 5. Drum Driers, New York Crry Municrpan 
ASPHALT PLANT 


is in charge of all oiling, blacksmith work, sharpening of 
tools, ete., and the maintaining of machinery in first- 
class condition. A mixer foreman, reporting to the plant 
supervisor, is responsible for the temperature of sand 
and stone as they go into the mixture, as well as for the 
mixing, loading and dispatching of the finished product. 
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A gang supervisor is responsible for the amount and 
quality of the work done by the street gangs, outlining 
the work from information obtained at the main office 
and by his own observation. He directs and is responsible 
for the transportation of material, and also controls the 
concrete foundation gang. Each gang consists of one 


*foreman at $4.50 per day, one asphalt steam-roller engi- 





Fig. 6. Mixers, New York Crry Municrpat AspHattr 
PLANT 


neer at $5 a day, three watchmen at $600 a year, two rak- 
ers at $3 a day, two tampers at $2.80 a day, two smooth- 
ers at $2.50 a day, one roller boy at $2.50 a day, and 
seven laborers at $2.50 a day. 

The minimum wage of $2.50 per day is in accordance 
with a resolution of the Board of Estimate and Appor- 
tionment. 

The chemist reports to the chief engineer of the bu- 
reau direct and coéperates with the plant superintendent, 
thus bringing about the same condition of inspection as 
is the case with the asphalt companies. He takes tem- 
peratures on each batch before and after mixing, makes 
pats and penetration tests, notes sand and cement grad- 
ings, ete. Samples are also obtained on the street, which 
are analyzed at the main laboratory, thus affording an- 
other check on the character of the material going into 
the streets. 

The office force consists of two clerks, who have charge 
of time sheets, tabulation of cost data, materials and tools 
and do the other clerical work necessary in the running 
of the plant- They report direct to the plant superintend- 
ent. 
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Concrete Plant for Barge Cama] plant put up. This plant handled all the concrete fo: 

Lock the spillway and a few adjacent sections of the approac! 

wall. As soon as the cableway was in operation this outtit 
was dismantled. 

The cableway, installed by the S. Flory Manufacturing 

Co., Bangor, Penn., had a span of 1200 ft. and a capacity 

of 5 tons. It was carried by one fixed and one movable 


Lock 32 of the New York State Barge Canal, about 
live miles east of Rochester, is 45 ft. in width by 338 ft. 
between quoin posts. The walls are 25 ft. bottom width 
stepped to 5 ft. top width and are 45 ft. in extreme 


seouecengensereeee iii. Sippy Track... tower and was so placed that the normal position was on 
ofteack jf the axis of the south wall. This gave command of both 
. \ approach walls as well as the lock wall without any move- 
ment of the tower. The towers were of 10x12-in. timbers. 
Wier Plant ae /: Soe : il braced with 3x10-in. sticks. The lower tower was set 
. ME in the lower level and was 52 ft. square at the base and 
“House 125 ft. high. 
Fig. 1. Consrruction-PLanr Layour or N. Y. Barge The movable tower was 95 ft. high and was built with 
CANAL Lock 32 
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an extended base to hold the operating machinery, which 


Plate and Tie Fods 


CiLLip 


8x8 "Wale. 
a 


First Type of Lock-WaAaLL Forms 


Fig. 4. Soutu Locx-Watu witit Earty Tyre or Form Fig. 5. Norrn Lock-Watu wirnu Fina Type or Form 


height. The structure contains about 24,000 cu.yd. of 


was placed on this tower to enable it to move by its own 
concrete. 


power. The tower was carried by 30 wheels traveling on 

The main concreting unit was a cableway outfit, bui six concentric lines of rail, and was moved by a set of 
while this was being erected a guy derrick was installed blocks run to a deadman. The cableway was operated 
at the foot of the upper spillway and a temporary mixing by a 10x12-in. double-cylinder double-tandem friction 
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drum and link-motion cableway engine and a 50-hp. loco- 
motive boiler. The main cable was 21%4 in. dia. and 
the operating cables %4 in. 

The mixing plant was located immediately in front of 
the fixed tower in the lower level. The top of the 
material bins was at the elevation of the natural surface, 
permitting the supply tracks to run over them. Cement 
was transferred to narrow-gage cars at the point of 
delivery, and transported to the cement shed, which had 
a capacity of about 1000 bbl. From the shed the cement 
was carried to the mixer on small cars, which delivered 
it to chutes leading to the charging platform. The larger 
part of the gravel was brought in on the Erie Canal. A 
stiff-leg derrick operating a clamshell unloaded it from 
the boats either into a storage pile or into the cars 
supplying the mixer. The arrangement of the mixing 
plant permitted these cars to be dumped directly into 
the bins, from which the gravel was fed to the mixer by 
gravity. A 1-yd. mixer was used, power being furnished 
by a 50-hp. boiler, which also supplied steam to heat the 
aggregates in freezing weather. The concrete was handled 
in 2-yd. bottom-dump. buckets. 

Two types of panel forms were used. The first (Figs. 
2 and 4), used on the south wall, was built up of 8x8-in. 


" 





QQ 


ELectrit 
wales bolted to 3x6-in. studs, and 1%-in. lagging. To 
insure a proper alignment of the lagging, 3x6-in. keys 
were driven between the wales and lagging at the hori- 
zontal joints, and the end stubs on adjacent panels were 
bolted together to stiffen the vertical joints. 

To maintain a good alignment with the type of forms 
proved difficult, on account of the vertical joints in the 
sections and the impact of the concrete falling from the 
rising bucket. As the wall was built in sections 26 ft. 
8 in. long and the usual lift governed by the outline of 
the wall was 5 ft., it was decided, for the north wall, to 
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splice two panels rigidly together and to cut down th 
height (Figs. 3 and 5). The lower wales were taken off 
and used to splice the two upper wales together. Th 
lagging was cut to 5 ft. and the studs to 6 ft. 3 in., the 
projecting ends being tapered slightly. When the forms 
were put together this 15-in. length of stud projected 
below, between the lagging and wale of the form on which 
it rested. Exact alignment was secured by wedges driven 
hetween the studs and the wale. A small panel 2 ft. 
high was used to start the wall on. 

The angle the eableway made with the north wall made 
it impracticable to use it in shifting forms from one 
section to another, so a derrick traveling on the lock 
floor was installed to handle the forms for that wall. 

The work was carried on under the supervision of the 
State Engineer of New York: Milliard & Lupton, Phila- 
delphia, Penn., had the contract cove ring this lock. 


Pump and Cutter of Electric 
Dredge 


The essential features of an electrically operated hy 
draulic dredge,* used on extensive filling-in work at Min- 
neapolis, Minn., are illustrated in the accompanying views. 


_ = 
ae 


JuCTION DrepGE, WITH CUTTER AND Marw Pumpine Unit 


The main centrifugal pump is driven at two speeds—300 
and 200 r.p.m.—by a 500-hp. synchronous motor run- 
ning at 720 r.p.m. The cutting machinery and the op- 
erating and winding machinery are driven by two 30-hp. 
slip-ring motors. 

Three-phase 60-cycle alternating current, at 2300 volts, 
is used on the motors without transformation. The dredge 
was built by the Norbom Engineering Co., Philadelphia, 
Penn., for the Northern Dredge & Dock Co. 


*This dredge was described without illustrations in our 
issue of May 6, p. 889. 
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Safety Methods Used 
in Handling 
Explosives 

The accompanying photographs show 
the methods in use at the quarry of 
the Riverside Portland Cement Co., 
Riverside, Calif., to minimize the risk 
of accident in handling explosives. The 
pictures, with the titles underneath 
them, explain clearly the methods used. 
It may be added, however, that besides 
the apparatus and methods shown in 
the pictures, the company has had a 
special case made with a closed top, 
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Fig. 1. 


BARRIERS AND SIGNS WHERE EXPLosive Is Berna HANDLED 


Fig. 2. SEARCHING THE Powper GANG For Matcues, Knives, Metra, Erc., Fie. 3. Articies ConFISCATED 
BEFORE BEGINNING WORK BY THE SEARCHER 


Fies.4a4np 5. Learner Carrying Case wiru Pappep Borrom ror Fuses 
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for carrying partly filled boxes of dynamite. It has 
also developed, for use in cutting dynamite cartridges, a 
knife which is made from an alloy soft enough so that 
it cannot produce a spark, 

Recognizing that safety depends even more upon the 
care exercised by the men engaged in the work than upon 





Fic. 6. Passing Dynamite Into THE TUNNEL 
(A copper tool is used in prying off the box cover) 


the appliances used, the company has inaugurated month- 
ly meetings of its foremen, powder men and magazine 
men. At these meetings detailed methods for obtaining 
safety in all parts of the work are discussed and rules 
are formulated and adopted. 

* 
Diagram for Computing Rock in 

Sewer Trenches 


By C. A. Bryan* 


In the construction of the sewerage system at Carlisle, 
Penn., in 1913-14 much rock was excavated. The notes 
for the computation of this rock excavation made: during 
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Cubic Yards in a Trench Ten Feet long 


Fig. 1. Dracram ror Computine Rock EXCAVATION 
IN SeweR TRENCHES 
(The original was on a 21x16-in. sheet of standard cross-sec- 
tion paper, ruled to inches and tenths) 
the first month of construction followed the lines general- 
ly adopted for cross-section work and were figured accord- 





*Resident Engineer, Sewerage Commission, Carlisle, Penn, 
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ingly. The computation of these notes proved a very la- 
borious task, as it required from three to four days to 
compute and check the rock excavation finished during 
the first month. The accompanying diagram (Fig. 1) 
was therefore devised and was used for the remainder of 
the computations. 

The following clause from the specifications describes 
the method of payment for rock excavation, and the dia 
gram was computed in accordance therewith: 


Whenever rock is encountered in excavating the trenches, 
it shall be stripped of earth in sections not less than 50 ft 
in length, and the engineer will then measure or cross-sec- 
tion the same The contractor will be allowed 1 ft. wider 
than the outside diameter of the pipe at a point 4 in. below 
the bottom of the sewer, and from thence upward in the pro- 
portion of 1 ft. horizontal to 6 ft. vertical 


The quantities were then plotted on cross-section paper, 
using for abscissas the number of cubic yards in a trench 
10 ft. long and for ordinates the heights of rock above the 
bottom of the trench. In determining heights above bot- 
tom of trench measurements were not referred to the in 
vert of the sewer, but a reduction was made to allow for 
the thickness of the barrel of the pipe, depending upon 
the size used. One line was drawn representing the ex 
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Fic. 2. Page rroM CoMBINED FIELD AND Orrice Nore 
Book ror Rock EXCAVATION 
(The original sheet was about 8x6 in., ruled to inches and 
tenths) 
cavation for each size of pipe used on the work. The 
diagram was mounted upon cloth to prevent its destruc- 
tion from hard usage. 

From this diagram the yardage in a trench 10 ft. long 
and for a given rock he ‘ight above its bottom could be 
read directly. In case the distance between the readings 
taken in the field happened to be greater or less than 10 
ft. the quantity taken from the diagram could be properly 
corrected mentally. 

After some experimentation the field system was also 
changed. Keuffel & Esser’s Cross-Section Book No. 376 
was used,and the field notes were condensed so that enough 
room was left on the page to permit the office work being 
done on the same page. This did away with any mistakes 
that might have been introduced in transcribing the field 
notes from the field notebook to the office notebook ; also, 
one set of notes sufficed for the computation of all rock 
excavation, and this resulted in the saving of a great deal 
of time. A sample page from the notebook kept is re- 
produced below and shows the field and office work com- 
bined on the one page. 
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The writer found this system very efficient. Compu- 
tation of the rock excavation for an entire month, and in- 
volving quantities as high as 1200 cu.yd., could be made 
and checked in less than a day. The only inconvenience 
found was due to the fact that the notebook necessary was 
too large to carry in the pocket and proved rather difficult 
to manage. However, the time saved more than compen- 
sated for the slight inconvenience. 


Concrete a of Steel 
Bridge Girders 


A viaduct over the tracks of the New York, New Haven 
& Hartford R.R. in Pawtucket, R. I., carrying Barton 
St. and Broad St. over the railway, has its girders in- 


f 1s o's, Continuous 


CONCRETE INCASEMENT, 


cased in concrete for decorative effect. The sketches 
herewith (from the railway drawings) show how the 
concrete is held Horizontal rods (%-in. square) 
through small angles alongside the stiffener angles of 
the girders and through additional 2x2-in. vertical angles 
between stiffeners—making the span of rods 114 to 2 
ft.—serve as supports for the concrete. The concrete 
heing paneled, short bent rods are put through the out- 
standing leg of the stiffener angle to reinforce the pilaster 
of the paneling. 


on. 


The sketches show the arrangement of rods on the out- 
side of the girders. The inside face is treated similarly 
above the reinforeed-concrete sidewalk slab, while below 
the sidewalk the steel is bare. The I-beams (generally 
18-in. and 24-in.) which support the sidewalk and road- 
way are left bare. Protection of the steelwork is not 
the object of the concrete incasement so much as appear- 
ance. 

The bridge was designed oy the railway company, under 
Edward Gagel, Chief Engineer (New Haven). W. H. 
Moore is Engineer of Bridges. 


z 
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Water-Meter Pits, Milwaukee 
Water-Works 


The standard place of installing water meters in 
Milwaukee, Wis., is in the basement of buildings, within 
1 ft. of where the water pipe enters the building. Con- 
siderable difficulty has been experienced where there are 
no basements and provision had to be made for the out- 
side setting of meters. Abandoned privy vaults and 
other unsatisfactory places had been tried, and in order 
to provide a standard outside setting the Superintendent 


ENGINEERING 


BartTON-Broap St. 


NEWS Vol. 73, No. 22 


of Water-Works, H. P. Bohmann, adopted the type show: 
in the accompanying illustration. 

This is not a new design, for much the same metho: 
of installing water meters in Cleveland, Ohio, was de 
scribed in 1902 by Edward W. Bemis (then superintend 
ent of the Cleveland water-works) in his annual report 
(see ENGINEERING News, Oct. 22, 1903, p. 373) and 
it has since been adopted in other places; but certain 
essential features are here emphasized. 

Tests were made during the past two winters with ten 
such installations, in locations as different as possible, to 
find out if the climatic conditions in Milwaukee would 
cause any difficulty. These tests have been sufficient to 
satisfy the water-works officials that all outside meters 
should have this type of setting. In such installations 
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BripGe GIRDERS 


Mr. Bohmann recommends that these points be borne in 
mind: 


1. A testing valve should be provided on the outlet side 
of the meter so that the meter reader can readily determine 
whether or not the meter 
—o is registering. The pres- 
f5 san ent valve, for shutting off 
S ATA supply to premises when 
Q : the meter is to be re- 
moved, can be so con- 
a structed as to serve this 
‘2 additional purpose. 

2. Under certain condi- 
tions the small iron cover 
on these pits will become 
wet and dirty on the out- 
side, owing to external 
conditions, and wet and 
rusty on the inner side 
owing to condensation of 
moisture. In the present 
form these covers must 
be handled to be removed 
and replaced, and it is 
practically impossible for 
meter readers to keep 
field notes and themselves 
: in presentable condition. 

| S ‘ A locking device should 
be so arranged that the 
key, when releasing the 
locking bolt, will act as a 
handle whereby the cover 
can be removed and re- 
placed without touching 
6 : it with the hands. 

; 3. These pits should be 
constructed so that the 
top of the small iron 
cover will be at least 1 in. 
above grade to prevent it 
from being covered with 
water and slush and 
freezing down. If set a trifle below grade, surface water 
finds its way on the cover, carrying dirt, etc., in suspension, 
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A Novel Office and Dwelling 


During the construction of Delaney Fill, an embank 
ment that carries the main aqueduct of the Turlock Irri- 
gation District across a narrow canon in California, an 
ingenious method of providing a dwelling and construc- 
tion headquarters was adopted by Charles Harron, super 
indendent for the contractor. 

Plans for the embankment required a concrete-lined 
culvert to carry storm-waters through the structure. The 
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Tile Drains Instead of Small 
Culverts on Highways 


By F. O. Netson* 


We have had some experience in the use of tile drains 
as substitutes for small culverts in highway work. In 
beginning this work about two years ago we found many 
watercourses having small drainage areas combined with 
sullicient fall across the road to furnish an outlet for tile 





OFFICE AND DWELLING ButiLvr with CuLvertr Forms 


(Conduit section on right) 


section of the culvert is shown in the accompanying draw- 
ing. Extra culvert forms were utilized for the con- 
struction of the unique dwelling and _ ficld-office shown 
in the photograph. The house contained an office, two 
bedrooms, a living-room and a kitchen. The interior 
was finished in painted burlap and the exterior decorated 
with vines and plants, as shown. The structure was built 
by two men in half a day. 
* 
Willow Fascines for Pier 
Fenders 
In the new Pier 2 for the Intercolonial Ry. at Halifax, 


N. S., bundles of willow or birch saplings, bound into 
fascines from 24 to 42 in. in diameter and 10 ft. long, 


Section A-B 





are tied together at each pier corner to form fenders. 
Each fascine was wound with 1-in. steel cable and those 
nearest the wall were tied back into it through openings 
left for that purpose; the other fascines were then tied 
to those so fixed and an encircling cable used to bind 
the groups back to the pier. The accompanying sketch 
shows the details of the construction. 





drains. Owing to the high cost of permanent culverts 
we recommended the use of such drains, with a fill of 
stone or of broken tile bats on the upper side of the 
road. We considered that the tile would remove the 
ground water even better than a culvert and calculated 
that for areas up to five acres (and not very hilly) the 
damage from washing would not be serious. 

A number of these drains have been constructed and 
have given satisfaction. They have one important ad- 
vantage that was not anticipated—the drains work better 
than small culverts during the spring while ice and snow 
still obstruct the culverts. Tile also offer less obstruction 
to the care of the roadsides. 

We have some evidence that water from areas of much 
more than five acres of rolling land may be successfully 
handled in this way, at least when the adjoining land has 
tile drains. Farm drains are also utilized for outlets. 
In extensive tile drainage of flat and swampy lands, the 
exclusive use of tile with inlets instead of culverts may, 
of course, be carried to a far greater extent than for 
rolling and hilly land. With a deep fill forming a reservoir 
above the road, much flood water may be handled by these 
small drains. 

We have used 8- and 10-in. tile, these sizes being 
common here. Their cost, for the small number used 
in each case, is not of much consequence as compared 
with smaller tile, and they are not so apt to become 
obstructed. About 100 ft. of tile for each place is 
yvenerally used, running from the outlet across the road 
to the upper gutter, then turning and running along the 
guiter for about 50 ft. A yard or so of small stone or bats 
is used instead of refilling with earth at the low point 
in the gutter, no other intake or grating being used. We 
prefer the stone or bat fill for an intake, cost and all 


—————— 


*Civil Engineer, Toledo, lowa. 
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considered. 


While a depth of 3 ft. 


or so is usually 
desirable in the upper gutter, 


we would not hesitate to 
construct them with a shallow covering when the outlet 
does not permit the deeper work. 

The total cost, including a small concrete headwall 
at the outlet, should not generally exceed $20. 


A Car-Lighting Generator 
Mounted on the Car Body 


A new electric-generator outfit has been developed by 
the Safety Car Heating & Lighting Co., New York City, 


for its “axle system” of lighting railway coaches. Here- 
tofore the generator has been mounted on the truck frame, 
but this introduced unsprung and overhanging weights, 


too heavy wear, and reduced the track clearances, etc. 


By putting the generator on the car frame, as shown in the 



















































































































Fig. 1. 


Axtr-Driven Ratiway-Car 
MOUNTED UNDER 


GENERATOR 
FRAMI 

accompanying figure, it has been possible to use a higher- 
speed generator (through ability to use a smaller pulley), 
to decrease the total weight 60% 
ances, to decrease the wear and to increase accessibility. 


, to increase the clear- 


The generator suspension is of unusual interest becaus 
of the means taken to secure constant belt tension in spite 
of varving angle between car and truck and varying dis- 
tance between car axle and 
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generator suspension. Thi 








ARRANGEMENT 
BELT 


Figs. 2 AND 3. FOR KEEPING CONSTANT 


TENSION 

generator frame has cast on it two L-shaped lugs by which 
it is pivoted to the suspension frame. A helical spring on 
a carrier bar runs from a pin in the second arms of the 


lugs to a pin at the end of the suspension casting. 
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normal position (Fig. 2) the center of gravity of tli 
generator hangs directly under the support and the bel: 
tension is governed only by the spring tension. As th 
distance between car axle and suspension pivot increase~ 
the generator is pulled forward ; the leverage of the spring 
X in Figs. 2 and 3, however, decreases so that the belt 
tension (due to spring tension and generator weight) i- 
constant. 
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Culverts Under Sidehill Embankment—In staking out 
culverts on steep grades under embankments the following 
method of calculating the length may be new to some 
Having decided on the grade necessary, find the center height 
between subgrade and top of invert. Suppose the culvert 
grade is to be 10%, the center height of the embankment 
35 ft., the roadbed width 20 ft., and the side slope 1 on 1% 
assume further that the plan shows straight wings and that 
the slope intersects the ends of the wings 2 ft. above the 


flow line or paving. On the lower end the distance fron 
center line of embankment to end of wing will then be, in 
feet, 
net center height 
distance out = half roadbed + ————— 


difference of slope ratios 
SE uw 


0.664 — 0. 10 
the terms in the denominator representing the slope of the 


bank and of the culvert. The corresponding distance on the 
upstream side will be found by using the sum of slope ratios 
in the denominator, 





= 404 


35 — 2 
10 T eee 
0.66% + 0.10 
If the are on an angle the distance should be figured 
for straight wings and the length of the wings figured from 
this. These formulas are approximate. To make them exact, 
add to the numerator in each formula the fall of the culvert 
in the half width of the roadbed, i.e., add the product of half 
width by culvert slope. In all cases except with very steep 
culvert slope this correction would be negligible.—J. W. M., 
Milford, Ohio. 


Costs of Eleetric-Are Welding for typical jobs in railway 
locomotive shops were given by G. W. Cravens, Manager of 
Welding Department, C & C Electric Manufacturing Co., Gar- 


wings 





wood, N. J., in a recent paper before the Southern & South- 
western Railway Club, at Atlanta, Ga. 


There was quoted 
$32 for repairing a broken locomotive-boiler mud ring (cut- 
ting out corner of plate, welding ring in place, welding back 
pieces of plate and driving a few new rivets) compared with 
$118 for the old method (stripping, removing ring for weld- 
ing in blacksmith shop, resetting, replacing locomotive parts, 
ete.). Applying new fireboxes cost $56 (welding three short 
sheets) compared with $777 by the old scheme (stripping. 
transferring boiler, removing old firebox and building up 
new one, adding stay and crown bolts and mud ring, over- 
hauling and refitting, etc.). With an outfit costing $2000, the 


following was done with current at 2c. per kw.-hr. and labor 
at 30c. per hr.: 


Welding Old Methods 


Mending both main frames .......... $11.80 $56.20 
Driving wheel built up 3-16 in. on 

GEE. nab b6s 6c kab sede iaka scare 2.72 8.00 
General repairs on firebox side sheets. 66.51 342.62 
Filling in worn knuckle-joint hole.... -75 7.50 
Repairing seven cracks in cylinder 

WEEE. sinc occcdules biaawee’ a < ob» ee es 22.35 367.15 

The following costs had no old figures for comparison: 

Time Cost 

Steel casting, shrinkage crack 1x6 in. ...... Smin. $0.04 


Forged-steel locomotive side-frame, 
ON bis os 6 cee ak CR OE Ree Oewon cea de 20 hr. 18.28 


Welding 67 places in old firebox .......... 12 days 52.60 
Cast-steel tender frame, broken in three 

En oo 5 a 3 Cane BR eed ain bee wi eeed wae 27 hr. 19.00 
Cast-steel motor case, welded .............. 3 hr. 1.95 
Welding broken air-brake piston rod..... . 30min. 35 
Leaky axle box, crack welded without remov- 

CO - NE oan 0s wen 6 6k hoon ce ere a 15 min. 15 


Nature-Study Methods in Railway Location—Field work 
has commenced in the course in railway curves. A special 
feature of this work, introduced recently by Mr. Hopkins with 
good results, has been the marking of the curves on the 


ground by means of white cord stretched from stake to stake. 


The result is that the 
student receives a good visual representation of the curve.— 
In -* “wisconsin Engineer.” 


The stakes are also painted white. 


















































1915 


June 3, 


coors ecm 


Editorials 


wana 


ant 





The Bureau of Franchises of 
New York City 

New York City is unique among the cities of the 
United States, as far as we are aware, in having as a 
part of its municipal government a bureau charged with 
the special duty of investigating proposed franchise grants 
to corporations wishing to use the public streets. It is 
the duty of this bureau to so frame the franchise that 
the public will be assured of good service, the city treasury 
will receive some return for the use made of the street 
space, and yet the conditions will be such that the 
franchise-holding corporation can carry on its business 
successfully. 

Probably few citizens of New York know anything 
concerning the valuable work that has been done by the 
Bureau of Franchises under its efficient chief, Harry P. 
Nichols, an engineer who has been long in the city service 
and who has been the head of the bureau since its estab- 
lishment in 1905. The report of the bureau for 1914, 
recently issued, gives some interesting figures showing 
the results of the work with respect to the revenue re- 
ceived by the city from franchises which have been 
granted since the bureau’s establishment. 

We do not have to go back many years to reach a time 
when the idea of the city’s gaining a revenue from the 
franchises it granted would have been greeted with de- 
rision by every practical politician. Probably “ the great 
awakening” in New York City may be said to have begun 
in the ’80’s with the famous purchase of the Board of 
Aldermen by Jacob Sharp in order to secure the passage 
of a franchise for a street railway on Broadway. The 
exposure and punishment of that corrupt transaction 
was an object lesson to the taxpayers. Many perceived 
for the first time that if franchises were so valuable that 
a fortune could be spent in bribing aldermen to vote to 
grant them, then under an honest city government those 
receiving the franchise would be willing to pay their 
money to the city treasury instead of to corrupt city 
officials. 

A further object lesson in the same direction was the 
enactment by the state legislature, during the adminis- 
tration of Governor Roosevelt, of the Ford franchise tax 
bill, under which corporations holding public franchises 
were compelled to pay taxes on the assessed value of these 
franchises. 

When this public awakening occurred, however, the 
city had already parted with most of its valuable 
franchises. Railways had been built in nearly all the 
principal traffic streets, and the network of gas pipes 
and electric wires already covered the whole city. The 
Bureau of Franchises, therefore, could deal only with 
the new and comparatively unimportant franchises, yield- 
ing comparatively little profit from which the city could 
claim a revenue. 

Notwithstanding this, during the nine years from 
1906 to 1914, inclusive, the franchises which have been 
granted by New York City under the advice of its Bureau 
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of Franchises have yielded a total revenue to the city 
treasury of $815,500. Most of this 
has been received in the last four years. The receipts 
from these franchises during the years 1906 to 1909 were 
comparatively trifling. In 1914, however, the amount 
collected was $156,000. Without doubt the income from 
these franchises will continue to increase rapidly 

The very proper policy of the Bureau 
Franchises is to make the payments to the city required 
by the franchise comparatively small during the first years 


revenue, moreover, 


Vear 


by year. of 


of a company’s operation, when it is establishing its 
business and is subjected to many heavy expenses, but 
increasing in later years as the company’s business be 
comes established and its earnings grow. 

It would be a mistake, however, to measure the value 
of the the the 
Bureau solely oy the basis of the revenue which the 
city treasury receives from the franchises which the 
board has drawn. 


service rendered to city by Franchise 


Much more unportant in the framing 
of a franchise are the provisions it contains insuring 
This feature alone has 
justified the work of the Franchise Bureau. 


the rendering of good service. 


call the 
attention of every student of municipal government is 
the assignment of the work of franchise investigation and 
“drafting to a permanently organized bureau. In most 
cities the investigation and framing of franchises are left 
to some committee of the aldermen or council. There 
are thus no continuing policy with reference to franchise 


The important point to which we wish to 


grants, no systematic records as to the franchises previous- 
ly granted and their returns, and organization 
equipped and competent to frame a franchise in the 


ho 
proper manner. In nine cases out of ten, so far as we 
are informed, the practice in most ¢ities is to leave the 
framing of a franchise to the attorneys of the corporation 
applying for it. 
temporarily employ on its own behalf are expert enough 
to know what a franchise should or should not contain, 
all sorts of improper provisions are likely to be embodied 
in franchises so granted. 


Unless the lawyers which the city may 
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Successes and Failures of 
American Engineering 
Schools 


We have previously noted the broad survey of engineer- 
ing education which the Carnegie Foundation for the 
Advancement of Teaching, together with seven national 
engineering societies, has undertaken (see ENGINEERING 
News, Apr. 20 and May 20, 1915). If these investiga- 
tions result in a good answer to the first two questions 
which the Foundation has put to the practicing engineers 
of the country, the key to many vexing problems will be 
revealed. We believe that this key is already in the 
hands of some of our educators and, if we may anticipate 
the studies of the Foundation, a general description of 
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it is not difficult and is given by answering the two 
questions noted. 

The Foundation asked, first: 

What are the particular points at which the work of the 
engineering schools is effective and successful? 

Where the American technical schools are successful 
in developing young engineers it is in the work of im- 
parting to them certain fundamental knowledge and cer- 
tain special training. The knowledge imparted com- 
prises the elements of science, language, mathematics, 
mechanics, mechanism, properties of materials, drawing 
and laboratory procedures and some very rudimentary 
ideas of engineering practice. The training which is se- 
cured has for its object the development of a habit of 
thought and a method of problem-attack which arrays 
all the available evidence, weighs it impartially and then 
forms .conclusions as the evidence dictates. 

The second question asked was: 

What are the particular points at which the work of the 
engineering schools is least effective and successful? 

The obvious answer to this follows from the reply 
given to the first question. Engineering schools are 
least successful when they attempt to make their students 
engineers by giving them extended and detailed instruc- 
tion in special lines of engineering practice which may 
be as well or better learned in the field and office. When 
this has been done, apparently it has come from an ef- 
fort to introduce practicalities. Yet evidences multiply 
that the instruction too often fails to couple up to prac- 
tical construction and operation. 

One of the frequent criticisms of American technical 
schools is that so many enter and so few graduate. A 
scrutiny of the “mortality” figures shows that the schools 
have not yet found out how to eliminate the unfit early 
in the course, or rather to distribute quickly the men 
fitted for various careers. The instructors and student 
advisers are not doing as much as it is possible to do 
in such vocational guidance, although this is a work 
which properly can be begun in the preparatory-school 
period. At the present moment the tendency of this 
work in this country seems to be toward reliance on 
professional advisers and bureau organizations. But less 
skilled observers, such as parents and high-school teach- 
ers, often may secure as good results, for only broad 
distinctions in aptitude are yet feasible and long-con- 
tinued observation and intimate acquaintance may offset 
the special experience of a “vocation director.” 

A warning may be given here concerning some of the 
attempts to degrade the movement for vocational guid- 
ance by those who as a commercial matter are advertising 
instruction in the art of switching people to the occu- 
pations for which nature destines them by observing the 


color of the hair, the length of the ears, the shape of the 


nose and similar superficial signs. .The whole scheme 
much resembles the old pseudo-science of phrenology, 
and has been properly condemned by scientists. 

What we look for from the Carnegie Foundation and 
the societies associated with it in investigating engi- 
neering education is not merely a statement of what we 
already realize—that our engineering education must 
be simple and fundamental and that our candidates 
must exhibit aptitude—but a presentation of ways in 
which simplicity may be attained, fundamental ideas 
kept practical, scientific habits of thought developed, and 
proper bents discovered. 
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Why Not More Engineering 
Competitions ? 


The success of the occasional competition for tly 
academic solution of some engineering problem leads or 
to inquire why such competitions are not held oftener. 
In the vicinity of New York within the last year or s« 
two of these contests were held with satisfactory results. 
One competition noted in these columns about a year agv 
was for a proposed method of restraining beach erosion 
at Brighton Beach, and the other, noted in the news 
columns of this week’s issue, is for a solution of the 
traffic problem at 5th Ave. and 42nd St. in New York 
City. 

In the architectural field such competitions are an 
established part of the educational system; not only are 
they used in the college, where, as a rule, a certain num- 
her of awards or mentions are required before a degree 
is conferred, but the practice is continued through the 
earlier years of professional life under the auspices of 
local or general architectural The mental 
stimulus of a contest, the prospective honors to be gained, 
and the actual study required for the solution of an ideal 
problem all combine to make the method a lively, and, at 
the same time, desirable way of developing the young 
professional mind. 

In engineering circles it is quite possible that the 
idea might at first be frowned upon because in the wider 
professional fields such competitions have not proved 
either desirable or successful. The ease with which a 
superficial design may catch the eye of a lay jury, the 
economic loss resulting when a number of engineers spend 
much valuable time on a problem which only one of them 
will be able practically to solve, and the difficulty of 
presenting in a limited space or with few drawings the 
solution of any complicated engineering problem—all 
have led to general disapproval of the engineering com- 
petition as a method of selecting an engineer for any 
particular work. But the principle would be entirely 
changed in the case of simpler problems, the solution of 
which is intended only to cultivate the younger profes- 
sional mind or the selection of which is so carefully made 
as to make judgment as to superiority of any particular 
design quite easy to the technical jury which is exam- 
ining the submitted plans. 

The idea is certainly worth consideration by the vari- 
ous engineering societies. 


societies. 
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Civilian Engineers for Military 
Service 


As noted in the news columns of ENarnrertIna News 
of May 27, the American Society of Civil Engineers has 
taken the lead in endorsing the movement, started some 
months ago, for the organization of a reserve corps of 
engineers to be available for the country’s defense in 
vase of war. 

The world has had an object-lesson during the last 
ten months that modern warfare is dependent on ma 
chinery and organization quite as much as on fighting 
men. An army in the presence of a foe would be quickly 
destroyed if it were deficient either in its transport or- 
ganization or in carrying out the work of field fortifi- 
cations. 
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The United States has in its entire army only 212 
engineer officers. Most of them are engaged on purely 
civil engineering work, in connection with river and har- 
bor improvements. A number are too far advanced in 
years to be expected to do active service in the field. A 
larger number are recent graduates from West Point, with 
very little experience. How hopelessly inadequate this 
small foree of engineer officers would be to meet the 
emergency of actual warfare needs no demonstration. 

This is apparently realized by the army officers them- 
selves, and General Leonard Wood has taken a great 
interest in the movement to organize a reserve corps of 
civilian engineers whose services would be promptly 
available to the country in case of need. No better 
material could be found anywhere than among the field 
engineers of the United States from which to organize 
a corps of men fitted to enlist and train recruits in the 
engineering work of military operations. 

The preamble to the resolution adopted by the Amer- 
ican Society of Civil Engineers last week stated that “the 
membership of the society includes men seasoned in all 
lines of organization, creative and construction work, 
who are closely in touch with the great body of workers 
from whom the best grades of the rank and file of all 
branches of military service can be drawn.” 

While the civil engineers would form the very best 
material for recruiting the field force to carry on fortifi- 
cation and transport work, mechanical and electrical en 
gineers would be equally valuable in organizing and 
training men to handle the various classes of machinery 
essential in warfare, from the field artillery to the auto 
mobile transport and the aéroplane scouts. 

It is fair to ask what could be done with this reserve 
force when it is organized. The idea doubtless is that 
those joining it would hold themselves ready to respond 
to a call to service in the event of war. It seems to us, 
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Hydrated Lime in Concrete 


Sir—In ENGINEERING News, Mar. 11, 1915, an ab- 
stract of the report of W. F. Childs, Resident Engineer 
under the State Roads Commission of Maryland, states 
with reference to the use of hydrated lime in road con- 
crete: “Apparently the hydrated lime has a tendency to 
reduce the effect of temperature changes, and thereby 
to prevent cracking.” 

It would seem that increasing the density of the pave- 
ment slab would have a tendency to increase the effect of 
temperature changes. The theory is advanced that the 
expansion and contraction of concrete pavement is due 
more to variations in the water content of the concrete 
than to variations in the temperature. I wonder if it has 
occurred to the men interested in these roads that what the 
lime really did was to waterproof the concrete, preventing 
variations in the water content, thereby. preventing expan- 
sion and contraction and the resultant cracking. 

T. H. JoHNson. 
Sioux City, Iowa, May 20, 1915. 
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however, that the movement ought not to stop there. 
The engineer—civil, mechanical or electrical—while he 
has ability and experience, both in handling men and in 
dealing with machinery and materials, knows, as a rule, 
little or nothing concerning the particular applications 
of engineering in warfare. 

To enable these men to render valuable service when 
ever called on, they should be given systematie instruc 
tion in military matters. A month’s training would be 
of great value; three months would be far better, and 
if the task were really undertaken in as intelligent and 
thorough manner as would be the case with any of the 
military nations of Europe, a full year’s training would 
be given. 

Suppose Congress at its next session were to appro- 
priate a million dollars to give experienced civilian en- 
gineers training in military work, granting them during 
the period of training the rank and pay of a second 
lieutenant, and at the end retiring them to civil life 
with the agreement that for a certain period—say ten 
years they would be subject to call to receive commis- 
sions as officers and to train recruits in the event of war. 

Estimating the pay and subsistence of men under such 
training at $2000 per year, an appropriation of $1,000, 
000 would give three months’ instruction to 2000 men 
or a year’s instruction to 500 men. If this were con 
tinued systematically for a number of years the nation 
would soon have a valuable body of reserve officers, ex- 
perienced in organizing and directing men and able at all 
times to undertake the training of recruits for the army. 

Congress will be likely to undertake any such scheme 
only as its merits are urged by civilian organizations. 
We see no reason why this proposed reserve corps of 
engineers should not take the lead in presenting to the 
proper committees of Congress this plan for making the 
corps an efficient instrument for national defense. 





Letters to the Editor 
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Selling Water by Meter 


Sir—An editorial note in your issue of May 6, 1915, 
implies that the sale of water by meter is advisable under 
all conditions. Portland, Ore., may be in an uncommon 
class, but the facts in connection with its water-supply 
appear to me to prove that in this case, at least, the gen- 
eral use of meters would be a refinement resulting in eco- 
nomic waste and an unwarranted burden on the smaller 
consumers, 

Two pipe lines bring pure water from a distance of 30 
miles, the new one having a capacity of 43,000,000 gal. 
per 24 hours. The maximum consumption is about 30,- 
000,000 gal., and at all times water is wasting over the 
spillway at the headworks and over the spillways of the 
city distributing reservoirs. 

A bond issue of $500,000 is proposed in order to meter 
all services, of which a large proportion are for small 
families and cottages, in which experience has shown 
that the consumption is nearly always less than the mini- 
mum charge of 75c. per month, or $9 per year. To meter 
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such services the cost of meter and reading per year, 
amounting to at least $1.50, represents an additional 
cost for the same amount of water to the small consumer 
of over 16%, while water is wasting at the spillways. 
Some sections of Portland, owing to rapid growth, 
find the mains too small to maintain a proper pressure 
at times of general sprinkling, and although these sec- 
tions have probably less than 10% of the consumers, this 
is used as the main argument for meters. The metering 
Under these 
conditions it would seem that metering small consumers 


of large consumers is already provided for. 
would be an economic waste. To rely on meters to ma- 
terially increase pressure where mains are too small can 
only imply a restriction in the legitimate use of water, 
which is especially to be condemned when a large part 
of a gravity supply is wasted at the spillways. 

GEORGE Rak. 

34 Jefferson Ave., Brooklyn, N. Y., May 17, 1915. 

| Neither water waste nor selling water by guess can be 
justified, because for the present the volume of supply is 
ample. The future as well as the present must be con- 
sidered. Plenty of water is no guarantee that supply 
and distributing mains will not be or are not already over- 
taxed, as witness the fact that Portland had to duplicate 
its supply main some years ago and finds pressure inade- 
quate in parts of the city today. 

The argument against selling water by guess rests large- 
ly upon the absurdity and unfairness of the practice. 
The cost of meters for domestic consumers is small and 
a careful adjustment of the expenses of a public water- 
supply between the general public and private consumers, 
combined with a proper system of meter rates and ready- 
to-serve charges, will impose only a light water bill on 
the careful users while making the careless user and 
waster pay the cost of his own folly—Eprror. | 
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Patented Cantilever vs. Gravity 
Retaining Walls 


Sir—The bids on retaining walls along the banks of 
the Sandusky River improvement in this city made on 
Apr. 20 are of more than usual interest, as they show the 
relative cost of plain concrete and reinforced-concrete 
retaining walls. 

The city asked for bids on both types of walls of 
dimensions shown on the accompanying sectional drawing, 
the total length being 3200 ft. There were 23 bids 
submitted. The lowest complete bid on the plain concrete 
design made the cost of the walls $5.75 per cu.yd., or a 
total of $46,718.75, while the lowest bid for constructing 
the reinforced-concrete wall was $6.12 per cu.yd. and 
24% per lb. for the steel reinforcement, or a total of 
$31,476. The contract was awarded for reinforced walls. 
The price for constructing the plain concrete walls was 
18% more than for the reinforced. 

Of 17 of the bids on both types of wall the average price 
for plain concrete was $6.117 per cu.yd., while on the 
reinforced type the cost averaged $7.456 per cu.yd. for 
concrete and 2.77c. per lb. for steel reinforcement, the 
average cost of construction of the plain concrete wall 
being over 32 per cent. more than the reinforced wall, 
although the latter, as the drawing shows, is theoretically 
more stable both as to overturning and sliding, and the 
pressure on the toe is less per square foot. 
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A higher grade of concrete was specified in the rei: 
forced wall. If the proportion of cement had been th, 
same in both walls the difference in cost would have bee: 
at least 7 per cent. more than it was, in favor of th: 
reinforced walls. 
J. I. OpERtANvER, City Engineer. 
Tiffin, Ohio, May 7, 1915. 


| Previous to the receipt of the foregoing letter we 
received a communication from a contractor who went to 
Tiffin with the idea of bidding on the retaining wall 
there, but for various definite reasons (not for publica- 
tion) did not do so. His letter, a part of which follows, 
is an interesting commentary on the whole question of 
structural patents.—Eb1ror. | 

Sir—In a small river-improvement job recently ad- 
vertised at Tiffin, Ohio, there was 3200 ft. of concrete 
retaining wall, for which there were offered as alternative 
sections a cantilever reinforced-concrete type and a gravity 
plain concrete type. Previous to the advertising for bids, 
an engineer who holds a patent on a cantilever reinforced- 
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concrete retaining wall offered to sell to the city of 
Tiffin for $1200 the right to use his patent on a wall. 
This offer was declined and the City Engineer designed 
what he considered a little different type of wall and 
put a clause in the specifications notifying prospective 
bidders that they would have to protect the city against 
patent claims. The patentee, however, claimed that the 
new design infringed his patent and notified contractors 
that he would charge 63c. per cu.yd. for every yard of 
concrete put in on that design. In the wall in question 
there was about 4100 cu.yd. of concrete. 

The patentee then put in a bid on the work himself, 
which I figure would give him a 63c. differential over a 
fair bid for the contract. When the bids were opened 
there were several bids very near his and some were under. 
Whether the contractors ignored him and his patent or 
forgot to account for the royalty in the bid is a ques- 
tion, but there is no doubt that if he can collect the 
royalty he will make much more out of the job than 
would any one of the six lowest bidders had any one 
been awarded the contract. 

ConTRACTOR. 
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Reconstruction of Austin, Tex., 
Masonry Dam 


By FRANK S. TAYLor* 





SYNOPSIS—The large masonry dam across the 
Colorado River at Austin, Tex., built in 1893, 
failed under heavy flood on Apr. 7, 1900, a section 
500 ft. long sliding, almost intact, downstream. 
This article describes reconstruction just com- 
pleted. New work comprises hollow reinforced- 
concrete section replacing length washed out, auto- 
matic crest gates, specially controlled sluiceways 
and a new power-house installation, the last to be 
described in a later article. 
cimeectaanageiinenietentinendeanaeecreaeeiaeaaeaencenetapininaniieanetiaitsetie 
In the ten years after the failure of the Austin, Tex., 
dam in 1900,¢ a number of schemes were proposed for its 
repair, but nothing definite was done until 1910, when 


were begun early in 1910 and the work was finally started 
in 1911. With the exception of a period from April, 1913, 
until January, 1914, the work has been continuously 
prosecuted since that time. 

The old masonry dam was 1091 ft. long, a gravity ogee 
section with its crest 60 ft. above low water and about 7v 
ft. above rock bottom of the river. It failed under an 
overflow head of 11 ft., a central section about 500 ft. 
long being pushed out horizontally. Much trouble had 
been experienced with the foundations of the dam, which 
were of a shaly limestone interspersed with cracks and 
cavities, and the reservoir behind the dam had diminished 
in volume owing to heavy silting which had taken place. 

After considerable study of the situation, it was decided 
that the new development could be made best and most 





Fig. 1. THe Reconstructep Austin Dam 


the city entered into a contract with a private company 
for its reconstruction. Designs for this new development 





*Recently engineer in charge of construction of the Austin 
Dam, Austin, Tex. 


tSee “Engineering News,” Apr. 14, 1910, p. 440, for a list 


of nearly 50 references to the failure. 


cheaply on the same site as that of the original dam. 


While the foundation work for the new dam was more 


costly than it would have been if the location had been 


changed upstream some 800 or 900 yd., this expense was 
more than counterbalanced by the ability to use the exist- 
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ing section, which comprised 520 ft. length of dam in 
good condition and on satisfactory foundation, together 
with all the bulkhead masonry, which was thoroughly 
good, though not on proper foundation. Also, the larger 
portion of the old power house, still standing, could be 
utilized. The most suitable character of structure with 
which to fill the gap was decided to be a hollow reinforced- 
concrete dam with a cutoff wall on the upstream side. 

In order to get the proper amount of power and lake 
storage, the height of the water level would have to be 
raised from the old elevation of 60 ft. to 65 ft. above 
low water. That portion of the old section which had 
given way failed under a 71-ft. elevation of the water 
level, and it was imperative that the portion remaining 
and which would form a part of the new dam should not 
be again subjected to as great stresses as it had previously 
withstood. 

It appeared as if these two conflicting conditions could 
not be reconciled. However, after considerable study, 
arrangement of crest later to be 
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adopted. With this arrangement, the new section of dam 
was built only 51 ft. high from low water to crest, or 9 ft. 
lower than the old. Piers were built 20 ft. apart on both 
the old and new sections, the upper levels of the piers 
being the same over the whole length of the structure. 
Crest gates were placed between the piers, those on the 
old section being 6 ft. high and those on the new section 
15 ft. high, so that their upper edges are all at the same 
level, which is 66 ft. above low water. When the water 
level is at an elevation of 65 ft. or less the crest gates are 
tightly closed. An increase of 6 in. in the elevation of the 
lake level will make the gates automatically overturn, let- 
ting the water flow out over the crest of the dam. When 
the level has fallen 12 to 15 in. or about down to the 64- 
ft. elevation, the gates automatically close. 

During periods of flood the crest gates are open and the 
greater portion of the flood water is taken over the crest 
of the new section. It is estimated that with a discharge 
of 200,000 cu.ft. per sec., the thickness of the water over 
the crest of the new section will be 18 ft., the thickness of 
the water over the crest of the old section being 9 ft. This 
means that the present dam will pass 50% more water 
than passed over the old dam’s crest when it failed, but 
the glevation of the water is only 9 ft. above the crest of 
the old dam, while it was 11 ft. above the crest when the 
weak section went out in 1900. The depth of the water 
below the low-water elevation varies from 5 to 20 ft., so 
that the total depth of water behind the dam varies from 
70 to 85 ft. 
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The river bed and the whole surrounding country are 
underlaid: with limestone, which has many crevices, seams 
and cavities at varying depths below the surface. About 
12 years ago, two U. S. Government engineers made a 
short report for the City of Austin, in which they gave 
an adverse opinion concerning the character of the river 
bottom for supporting a dam. About six years ago the 
city had a number of borings made to definitely determine 
the character of the river bed. It was then found that 
there were considerable amounts of broken limestone, soft 
limestone, cavities, seams and fissures underlying the dam, 
and the records obtained from these borings proved that 
in order to build a dam across the river at this point the 
defects ini the strata underlying it would have to be cor- 
rected. It was decided to fill all the underlying seams and 
cavities with grout, and on the reconstructed river bed to 
build a hollow dam of reinforced concrete of such form 
that there could be no uplifting force from any leakage 
of water under it. Furthermore, as a portion of this new 
section, a cutoff wall would be sunk in a trench cut in the 
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rock on the upstream side and carried to such a depth that 
its lower edge would be below all permeable strata. The 
longer part of the old masonry dam, that on the western 
side, was not protected by a new cutoff wall but was 
grouted beneath through the test holes which had been 
drilled on the upstream side of the section. The down- 
stream test holes were left open as indicators of possible 
leakage and to release any possible upward pressure from 
such leakage. 

The unit pressure adopted for the wall footings was 12 
tons per sq.ft., with a few walls where this pressure wae 
carried up to 14.4 lb. per sq.ft. Wherever the rock was 
hard and firm for a depth of 4 ft., it was considered satis- 
factory to resist these bearing pressures. 

Trenches were cut in the rock to receive the wall foot- 
ings, and in the bottoms of these trenches, at intervals, 
drill holes were made 4 ft. in depth. Wherever these drill 
holes passed continuously through solid rock, the trench 
was accepted as suitable to receive the footing. Wher- 
ever the rock was hard but a cavity was encountered, 
grout was forced into the cavity and allowed to harden 
before the footings were built upon it. Wherever soft and 
defective stone was found below the bottoms of the build- 
ing trenches, the excavation of these trenches was contin- 
ued until some point was reached below which the thick- 
ness of the good rock was at least 4 ft. 

The cutoff wall was carried, in many instances, a con- 
siderable depth below the footings of the buttresses. This 
wall, which is on the upstream side of the old east ma- 
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sonry section and the new concrete section, but not the old 
west masonry section, was poured in a trench that had 
previously been tested by numerous drill holes made in 
the bottom, and such defects as were found were remedied 
by grouting. These test holes were first made 12 ft. apart 
in the bottom of the trench. Compressed air was turned 
into them, one by one, to discover whether or not there was 
any underground connection between adjacent holes. 
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Fig. 3. DeTatts or New REINFORCED-CONCRETE SECTION 
or Austin, TrEx., Dam 


Wherever the compressed air in entering one hole would 
blow out of one or more of the others, it was considered 
that the seams or crevices between the two holes were 
reached by the drill holes then made. Grout would then 
be forced into one of the holes until it began to blow out 
of the others. It was then considered that the rock lying 
below the cutoff wall trench and extending between the 
holes through which grout had entered had been made 
water-tight. Wherever no connection could be established 
between the holes 12 ft. apart, intermediate holes were 
drilled, thus making the drill holes only 6 ft. apart along 
certain portions of the cutoff wall trench. 

In nearly every instance where these holes were made 
water flowed freely through them, sometimes spouting up 
3 or 4 ft., thus proving connection between the holes. 
As grout would be forced into the holes, the velocity of 
water flowing out of them would gradually diminish, until 
it would entirely stop. In many cases, where grout was 
forced into a hole, the flow of water through other grout 
holes, sometimes as far distant as 50 ft., would be stopped 
and the grout would finally show, rising out of adjacent 
holes, proving that the underground seams between these 
two holes had been thoroughly filled with grout. 

The grout used consisted of one part portland cement 
to two parts sand, mixed with sufficient water to form 
a practically liquid mixture. It was forced into the holes 
under a final pressure of 80 Ib. per sq.in. 

Subsequent to the completion of the work, a coffer-dam 
was built on the downstream side of the river and pumped 
out, and all leakage observed. There was practically no 
leakage through the foundation, or through the strata 
below the cutoff wall. 
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DesIGN oF Retnrorcep-Concrete Dam SECTION 

The total length of the reconstructed dam and corewall 
is 1535 ft., of which 1091 ft. is spillway (with 470 ft. of 
old masonry on the west, 560 ft. of new concrete section 
and 61 ft. of old masonry on the east), 144 ft. bulkheads, 
and 300 ft. corewall (Fig. 2). A typical section of the 
new part of the dam is shown in Fig. 3. As indicated, it is 
a reinforced-concrete structure, having an inclined up- 
stream wall, making an angle of 42° to the horizontal. 
At a point about 214 ft. above low-water level, this slope 
of the wall ends, intersecting a narrow horizontal bench, 
and from the upstream edge of this bench a vertical wall 
goes straight down into the rock and forms both the lower 
portion of the deck and the cutoff wall. 

The object of the bench is to allow flow of water 
through any completed section of the dam during con- 
struction, the flat horizontal slab, which runs the entire 
length of the dam and covers the upper part of the bench, 
being omitted until the completion of the work. Nor- 
mally, during construction the total flow of the river 
was taken through the sluice gates in the bottom of the 
dam, but during floods the openings through the horizon- 
tal bench, together with the area afforded by the sluice 
gates, would usually take care of the whole river flow, 
with an elevation in the water level of not more than 4 
to 6 ft. 

The supporting walls are both longitudinal and trans- 
verse. The latter are parallel to the flow of the stream 
and are 20 ft. apart. The longitudinal walls are also 20 
ft. apart, measured from center to center in a direction 
at right angles to them, and are inclined at an angle of 
nearly 90° with the upstream deck. Their slope is such 
that the resultant of the forces which they resist, made up 
of the water pressure acting against the surface of the deck 
and the gravity component of the deck and the walls 
themselves, has the same direction as that of the longi- 
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tudinal walls. The longitudinal and transverse support- 
ing walls intersect at right angles and form a series of 
square openings when viewed in a direction normal to the 
deck in which the reinforcing steel is placed both longi- 
tudinally across the length of the dam and transversely 
up and down the deck, the bars being laid closer and closer 
together as they get nearer and nearer to the middle of 
each panel. 
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All of the steel used was rerolled twisted bars having an 
elastic limit above 55,000 lb. The stresses allowed in the 
steel were 16,500 lb. per sq.in. maximum. 

Owing to the difficult character of the foundation it was 
desirable to make the distance through the bottom of the 
dam, measured from the upstream to the downstream side, 
as short as possible. As shown in the typical section, Fig. 
3, the spillway was designed in accordance with the usual 
method and the sloping deck made to intersect it about 25 
ft. further downstream and 6 ft. lower vertically than in 
the customary design. By this method a proper length of 
theoretically designed spillway was made available, as 
well as an inclined deck of substantially the total height 
up to the spillway, and at the same time the length 
through the dam from front to back was reduced about 25 
ft., diminishing in a like proportion the length of the 
transverse walls and the length of each transverse wall 
foundation, and eliminating one longitudinal wall. While 
the saving in material and labor, due to this form of 


Fig. 5. 


design for a given factor of safety, was greatly reduced by 
the adoption of this design, the cost of the formwork was 
increased so that the net saving effected, though consider- 
able, was not so great as would at first appear. 

As indicated in Fig. 3, the vertical transverse walls 
intersect the deck and the spillway, continuing above 
them in the form of piers, on the top of which are placed 
reinforced-concrete girders that carry a railway crane- 
track. 


gates. 


Between these piers are placed the automatic crest 
In the masonry sections these piers are of the same 
design with the vertical reinforcing bars extended down 
into the old masonry. 

All the concrete used for making the deck and cutoff 
wall was rendered waterproof by an admixture of hydrated 
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lime in the proportion of 8 to 10 per cent. (by weight) of 
the cement, the proportion being varied with variations in 
the voids in the aggregate. This has proved to be thor- 
oughly satisfactory, as were also the tests made of it 
prior to adopting it as standard construction on the work. 
The concrete mixture used was approximately 1: 2: 4. 
The proportions were fixed by making tests of the voids 
in the sand, stone and gravel. The proportions would be 
changed whenever the percentage of voids in these mate- 
rials would show any change. Void tests were made every 
hour or oftener if indicated as mixing proceeded. River 
sand and some river gravel were used for the other con- 
stituent parts. Most of the aggregate, however, was 
broken hard limestone. 


EXPANSION JOINTS 


An ample number of expansion joints is provided in the 
new concrete dam, every fifth panel being an expansion 
panel. There are 28 panels in all. The expansion panels 


Austin DAM UNDER CONSTRUCTION, SHOWING SLUICE GATES 


have both the upstream deck and the spillway entirely 
separated from the adjacent portions of deck and spillway 
on either side of it. A joint is made between the two 
abutting edges of the concrete slabs, which is water-tight, 
but which permits lateral movement of the different sec- 
tions of the dam without diminishing the tightness of the 
joint or rupturing any of the masonry. This joint is 
made of “ingot-iron” plate, 4x8 in. One-half the width 
of the strip is cast into the concrete of the abutting edge 
of a standard panel. This leaves 4 in. of metal projecting 
out from the surface of the end of the panel. The end 
of the slab, together with the projecting iron, is painted 
with a heavy coat of asphalt. The expansion panel is then 
cast so that its edge abuts against the edge of the slab of 
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the standard panel. Since its construction the dam has 
been subjected to temperatures varying from 32 to 90°, 
and these expansion joints have proved thoroughly satis- 
factory. Before construction was quite completed and 
when the whole of the dam was still exposed to the sun 
and atmospheric conditions, it was possible to see the space 
between the abutting ends of the panels at expansion 
joints change more than 14 in. in a few hours. 


Core WALL on East SIDE 


Owing to the permeable condition of the limestone that 
forms the bluff on the east side of the river, a corewall 
joins the end of the bulkhead and passes eastward some 
300 ft. forming practically a continuation of the dam into 
the rock. The bottom of the corewall is somewhat lower 
than that of the foundation of the dam, varying from 
%5 to 90 ft. Without this impermeable intercepting wall, 
there would be considerable leakage around the end of the 
dam, through the limestone that forms the eastern bluff. 

CREST GATES 

The crest gates, which are placed between the piers that 
project upward beyond the crest of the dam, on both the 
high and low sections, are made up of a structural-steel 
framework, of which the lower portion is filled with con- 
crete while the upper part is covered with creosoted yel- 
low pine. There are 28 large gates and 26 small ones, 
making a total of 1091 ft. of spillway. These gates turn 
about rockers, or bascules, which are fastened into the 
piers at either end of the gate. The large gates, which are 
placed on the low section of the dam, have, in addition, a 
middle bascule to support the middle and take the heavy 
water pressure. These large gates are continuous from 
pier to pier, and the middle bascule is placed on a low pier 
built entirely in the rear of the gate and projecting for- 
ward so that a portion of the rear surface of the gate rests 
against it. 

When the gates are vertical and the water is at normal 
height, the center of pressure coincides in elevation with 
the point of support on the bascule curve. When the 
water rises above the normal level, the center of pressure 
likewise rises and there then exists a net moment to cause 
the gate to overturn. As overturning begins, the moment 
to cause it increases, owing to the increase in pressure 
on the upper portion of the gate and the diminution in 
pressure on the lower part. This increase in overturning 
moment is compensated for by the fact that the gate turn- 
ing around the bascule is continuously changing its point 
of support, this point moving from a position at one-third 
the height of the gate to one very near the middle of it 
when it is in a horizontal position. 

In order to prevent the gates from leaving the bascules 
and being pushed downstream, guide pins are placed at 
either end of the gate. These pins operate in curved 
channels of cast iron set into the concrete faces of the 
piers. In the large gates the water reaches an elevation of 
65 ft. 9 in. before overturning takes place. When the 
gates are in horizontal position, after overturning, the 
depth of water from the crest to the under side of the 
gate is 5 ft. 4 in., while the depth of water from the 
upper surface to the surface of the water is 8 ft. 5 in., the 
thickness of the gate itself being 12 in. 

The small gates, which are 6 ft. in height, overturn 
when the depth of water is 65 ft. 4 in., or when the water 
is 5 ft. 4 in. in depth over the crest. These small gates, 
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therefore, overturn before the large ones do, and usually 
their operation gives more than ample discharge over the 
spillway to take care of normal river flow. 
of flood will the large gates open. 

When the level of the water in the lake sinks sufficiently, 
these gates automatically close. This is effected by the 
counterweighting provided by the concrete filling in the 
bottom of the gates. The smal] gates close when the water 
has sunk 63 ft. 10 in., or when the level of the lake has 
dropped about 14 in. below normal. 
at a water elevation of 64 ft. 8 in., or when the level of the 
lake has fallen to 4 in. below normal. 


Only in case 


The large gates close 


SLUICE GATES 


There are eight sluice gates, which are located as shown 
in Fig. t. These 
into its own opening and the two individual channels 
merging into one large tunnel, which passes through the 
dam. 


are set in pairs, each discharging 


The gates are each 5x6 ft. and are operated by pis- 
tons working in cylinders, the working fluid being oil 
under a pressure of 750 |b. per sq.in. 
stroke. 


The cylinders are 
inside diameter and the pistons have a 78-in. 
It will be observed that the the 
water is changed on entering the throat of the sluice-gate 
passageway through a gradual curve until the direction of 
flow becomes horizontal, and also that the channels in- 
crease in area gradually so that practically no eddy cur- 
rents are formed until after the two individual channels 
merge into the single large one, which passes through the 
bottom of the dam. Since this single channel is 18 ft. 
wide and approximately 14 ft. high, the total area is 250 
sq.ft., while the area of the openings of the two sluice 
gates is only 30 sq.ft. each, or 60 sq.ft. for the two. The 
velocity of efflux through the sluice gates will be about 
60 ft. per sec., while the velocity through the main ehannel 
will be less than 15 ft. per sec. 

The oil-pressure cylinders which operate the gates are 
placed on the outside of the deck of the dam instead of 
inside the dam, as is the usual practice. In this way the 
cylinders could be placed much nearer to the sluice gates 
than is possible when the former are inside the dam and 
the latter outside. This shortens the piston rod, which, 
when the gate is being closed, acts as a long column, and 
for a given diameter of rod it is stiffer or for a given pres- 
sure a smaller rod may be used. This means that the size 
of the cylinder may be somewhat reduced. Furthermore, 
the saving in concrete and formwork effected by mounting 
these cylinders on the outside instead of the inside 
amounted to about $5000. 


direction of 


PERSONNEL 


The dam is being built under a franchise granted by the 
City of Austin to William B. Johnson, of Hartford, Conn., 
which franchise provided that the dam and power plant 
should be constructed by Johnson or his assigns and on 
completion turned over to the city, Johnson to receive 
$100,000 in cash on completion and acceptance, and $64,- 
800 per annum in semiannual payments for 25 years, 
making a total payment of $1,720,000. Work was started 
under force account, but in June, 1912, a contract was 
entered into with William P. Carmichael Co., of St. Louis, 
to take over the work, and this company has carried it to 
completion. Lamar Lyndon was the engineer responsible 
for all plans and for the entire work; Frank 8S. Taylor was 
engineer in charge of construction. 
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An Electric Rolling Chair 


The accompanying view shows an electric rolling chair 
recently put on the market and now in use at the San 
Diego and San Francisco expositions and on the board- 
ralks at various California seaside resorts. The sur- 
prising thing is that electricity has not before this been 
applied to the propulsion of rolling chairs. Where a 


rolling chair is pushed by a man, its rental cannot, of 


Evectric Rotting CHAiR IN USE AT THE CALIFORNIA 
EXPOSITIONS 


course, be less than the man’s wage rate; and 50c. to $1 
an hour is a common price for the use of rolling chairs. 
The amount of power required to propel a chair on smooth 
walks, however, is so little that a storage battery and 
electric motor of very moderate size are sufficient. Chairs 
can thus be rented at a price which greatly stimulates 
their use and yet yields an even larger profit to the owner 
than where a man must be hired to push the chair. 

The chair illustrated is known as “The Osborn 
Electriquette” and is manufactured by the Electriquette 
Manufacturing Co., of Los Angeles, of which Clyde H. 
Osborn is president. It is carried on four rubber-tired 
wheels, the rear ones 14 in. diameter and the front ones, 
8 in. The wheels have ball bearings packed with lubricat- 
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ing compound sufficient to last a year. A series-wound 
General Electric motor of 14 hp. is used, transmitting 
its power through a double reduction gear using rawhide 
pinions to avoid noise, with a final drive by sprocket chain 
to the rear axle. The storage-battery equipment consists 
of two 6-volt units of 132-amp.-hr. capacity, the pair 
weighing about 140 lb. About 2 kw.-hr. of current will 
fully charge the batteries, and when so charged the chair 
can be run on level pavements an average of eight hours 
before the charge is exhausted. A hand lever across the 
lap of the driver is used for steering. The normal speed 
3 mi. per hr., which is as high as is advisable for 
operation in crowded quarters, although the chair can 
be geared for higher speeds where desired. A_ brake 
drum on the rear wheel has a contracting brake-band 
which can be operated by either hand or foot, and in 
addition an emergency stop is provided. A plate extends 
across the floor within easy reach of the feet of both 
passengers. A slight push on this plate cuts off the 
current and applies the brake. That these safety ap- 
pliances are effectual may be judged from the statement 
that, so far as is known, not one injury has resulted from 
the operation of these chairs. 

The complete chair weighs about 525 lb. The seat 
is 38 in. wide and will accommodate two or three persons, 
although as an exhibition performance the chair has 
carried eight full-grown men. The electric controller 
used gives two forward speeds and one reverse. 

The first chairs of this type were put into service at 
the San Diego Exposition at its opening. The introduc- 
tion of the chair at the San Francisco Exposition followed 
shortly, and various ocean resorts in California then 
passed ordinances repealing the prohibition of self- 
propelled vehicles on their boardwalks. 

# 


300-Hp. Gasoline Motor Car 
for Fast Passenger Service 

In ENGINEERING News, Apr. 22, 1915, was illustrated 

and described a 300-hp. gasoline switching locomotive 


built by the McKeen Motor Car Co., of Omaha, Neb., 


A GasoLinr-ENGINE-DrIVEN TRAIN For Locat PassENGER Service, Unton Pactric R.R. 








June 3, 1915 


for use in Texas. This company has now applied an 
engine of this power to the driving of a gasoline motor 
car for the carriage of baggage, mail and express, the 
car having power enough to haul a standard steel pas- 
senger car. 

A view of the new car is shown on p. 1094. The plan 
of placing the gasoline engine and machinery and the 
baggage, mail and express facilities on one car and using 
this to haul a passenger coach is the conception of 
Charles Ware, General Manager of the Union Pacific Ry. 
It is claimed that this equipment has capacity enough 
and power enough to displace a good share of the 
trains used in local branch passenger service. On its 






Riensh-Wurl Sewage Screens 
for BrooKlyn 


Two 6,000,000-gal. Riensch-Wurl sewage screens, each 
14 ft. in diameter, are being installed at the 26th Ward 
sewage-treatment plant of the Borough of Brooklyn by 
the Sanitation Corporation, Morris Building, Philadel- 
phia. A portion of the 18,000,000 to 20,000,000-gal. 
dry-weather flow of sewage will be passed through these 
screens and then on to tidewater without further treat- 
ment. The old and much overworked treatment works 
will receive the remainder of the dry-weather flow. It 
is expected that these screens will remain in use as a part 
of the new sewage-treatment works which are to be de- 
signed after the completion of the experiments at the 
existing works. (See ENGingerING News, Oct. 22, 
1914.) E. J. Fort is Chief Engineer and Geo. T. Ham- 
mond is Designing Engineer of the Brooklyn Bureau of 
Sewers. 


ays 


Massachusetts’ Largest Appro- 
priation for Highways 


The legislature of Massachusetts has passed a bill, which 
has received the governor’s approval, appropriating the 
sum of $2,500,000 for highway construction in the five 
western counties of Berkshire, Franklin, Hampden, 
Hampshire and Worcester. This is in addition to the 
regular road funds, which amount to about $1,500,000 
per annum. Surveying parties are now at work in the 
western part of the state. 

xs 


The Calumet-Sag Drainage 
Canal for Chicago 


The Sag Canal is a drainage channel now under con- 
struction from the Calumet River (near Blue Island, Ill.) 
to the main drainage canal of the Sanitary District of 
Chicago. Its purpose is to deliver to the latter canal the 
foul water of the river which is now discharged into Lake 
Michigan, endangering the city’s water-supply. The 
river flow is intended to be supplemented by water from 
the lake. The U. S. Government has a suit pending to 
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trial trip the car made a speed of 55 mi. per hr. This 
equipment is to be put into service between Kearney and 
Stapleton, Neb., displacing a steam passenger train. The 
distance is 103 mi., and the train will make the round 
trip of 206 mi. daily, giving a monthly average mileage 
of over 6000 mi. The seating capacity of the motor 
car train is 78 passengers. The motor car has a total 
weight on the driving wheels of 33,800 lb. and can exert 
a tractive effort of 8200 lb. The car is 70 ft. long, 
with a wheel base of 44 ft. 2 in. The post-office com- 
partment is 15 ft. long, and the compartment for ex- 
press and baggage is 38 ft. 3 in. The front truck of 
he car has a 10-ft. wheel base and the rear truck 7 ft. 
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prevent the diversion from Lake Michigan of more water 
than the 4167 cu.ft. per sec. now authorized, and in view 
of this the trustees of the Sanitary District called for a 
report from the Chief Engineer as to the uses to which 
the canal couia be put if the decision in this case is ad- 
verse to the district. 

In his report Mr. Wisner, the Chief Engineer, reviews 
the history of this auxiliary drainage canal and states 
that for several reasons it should be constructed even if 
the flow of water is restricted. The canal is designed 
for a flow capacity of 2000 cu.ft. per sec. and to serve a 
population of 600,000. The total cost is estimated at 
$8,200,000, while the intercepting sewers, pumping sta- 
tions, etc., to bring the sewage to the canal, will cost 
about $3,800,000 more. The total value of contracts let 
up to the end of December, 1914, was not far from 
$5,412,000, while the actual expenditures amounted to 
nearly $3,200,000, Practically all the right-of-way has 
been secured. —— 

The engineer points out that even if the flow from the 
lake should be restricted and sewage treatment therefore 
required, the effluent from the treating plant should be 
conducted to the main drainage canal and not discharged 
into the lake. The Sag Canal will serve for this purpose. 

One plan would be to complete the canal ($8,954,500) 
and provide the intercepting sewer, pumping station and 
Blue Island sewer ($3,451,800) and supplement this 
with a treatment plant for a population of 300,000 (up to 
900 gal. per capita), costing $3,673,000, making a total 
cost of about $16,100,000. An alternative would be to 
abandon the canal and build a covered sewer from Blue 
Island to the main channel (450 cu.ft. per sec). Allow- 
ing $3,173,000 for the amount already expended (without 
any further allowance for settling claims, etc.), $5,728,- 
000 for the sewer, and $6,930,000 for the sewage treat- 
ment (including intercepting sewers, pumping station, 
etc.), the cost would be about $15,831,000, or within 1% 
of the cost of the present canal completed and supple- 
mented with treatment works. 

The advantages of the open canal over a closed conduit, 
or sewer, are as follows: (1) Its better effectiveness in 
handling not only the dry-weather flow, but also the storm- 
water flow from the Calumet district; (2) its value as a 
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barge canal; (3) its value for drainage of property (thus 
creating land values) ; (4) if the Sanitary District should 
be allowed to take from the lake the desired flow of 10,- 
000 cu.ft. per sec., the canal project will be much the 
cheaper and will care for twice the population provided 
for by the other projects. Mr. Wisner considers, there- 
fore, that the present Calumet-Sag Canal should be pro- 
ceeded with, and pushed to completion as soon as possible. 


- 


An Engineering Competition 

The congestion of traffic at the intersection of Fifth 
Ave. in New York City and heavily traveled cross streets 
has led the Municipal Art Society, 119 East 19 St., 
New York City, to hold a competition, with prizes of 
$300, $200, and $100 for the best ideas submitted for 
the solution of the problem. 
‘ In the problem the avenue was assumed to run north 
in south, the street east and west. Each was 100 ft. be- 
ween building lines. The blocks on the avenue were 
00 ft. 10 in. long; those on the street were 920 ft. on 
the west side of the avenue and 420 ft. on the east side. 
The avenue carried twice the trattic of the street. There 
were no surface cars on the avenue, but there were two 
tracks on the street. 


+ 


The plan drawings submitted were 
32 ft.; for cross-sections and eleva- 
tions, 1 in. = 16 ft. Drawings were limited in num- 
ber to four. The competition closed May 22, two months 
having been allowed. The high value of real estate at this 
intersection was impressed upon the competitors, who 
were urged in the interests of public economy to relieve 
the congestion, if possible, by increasing the utility of the 
real estate in the vicinity. 

From more than 200 competitors John Floyd Yewell, 
Peekskill, N. Y., was picked to receive the first prize. 
His plan provided for a tower in the center of the in- 
tersection, with the angles of the buildings on the four 
The 
car tracks on the cross streets were depressed so as to 
pass under the avenue, as did also vehicular traffic. The 
plan involved a comparatively small amount of property 
condemnation. The second prize was awarded to John 
Ambrose Thompson and Ernest F. Lewis, 101 Park Ave., 
whose solution was considered the most effective from a 
purely architectural point of view. Galvin Kiessling and 
Herbert E. Davis, 175 Fifth Ave., received the third 
prize. Honorable mention was accorded five others. 


. 


More Money for Barge Canal 


A bill the New York State 
Assembly “making provision for issuing bonds to an 
amount not to exceed $27,000,000” for the continuation 
if the New York State Barge Canal. This bond issue 
will bring the total of the bonds issued to build the 
Canal up to $154,500,000. 


to be of scale 1 in. = 


corners cut off, so as to allow rotary circulation. 


has been introduced in 


SeeneeeesensnneonsenneeneesDeeeEHeReeEseneengensuononnengennnnneaeesneueennussnoopecnaeaceeneaneeeeDeesOneeneeeeneeUeeHeAReNEEEDSHUREOOAOGAUOUENAUAORDEOEDESEOROEES 


ENGINEERING SCHOOLS 


Fennvnvnvncevevnneusevevevsnenesvevensuevencevsvenseszeeveoacansensonuenususesescuooncacenenonsuesceuanensnsesavseenentavenenvcveveveventoesunsennaneuneonsenens® 
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Turts Cottece—The exercises for the inauguration of 
11. C. Bumpus as president will be held at Medford, Mass., 
on Saturday, June 12. The installation addresses will 
he eiven in the morning. In the afternoon there will be 

cussion on “Obligations of the College to the State” 
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by Gov. D. I. Walsh of Massachusetts, Dean L. E. Reber 
of the University of Wisconsin, President K. L. Butter- 
field of the Massachusetts Agricultural College, President 
‘Alexander Meiklejohn of Amherst College, President G. 
Stanley Hall of Clark University, Sarah L. Arnold, of 
the Massachusetts Board of Education, and Principal 
W. C. Hill of the Springfield Central High School. 
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Soaevenecesssurvennanty iinney 


Mount Lassen Again in Eruption—Mount Lassen, our 
volcano in the Lassen National Forest in California, was again 
active on May 24. Fires started which destroyed considerable 
timber, but fortunately most of the fires were extinguished 
by the heavy rains which followed the eruption. 

A Tornado in Arcola, Ind., 9 mi. west of Fort Wayne, on 
May 21 picked up a new grain elevator belonging to the 
Farmers’ Equity Exchange and deposited the mass of wreck- 
age on the Pennsylvania R.R. tracks near by. The path 
of the tornado was apparently % mi. wide, the storm moving 
westward. 

A Traction Engine Went Through a New Bridge over a 
canal at Knights Landing in Yolo County, California, on May 
17, dropping 15 ft. into the canal below. Press dispatches 
state that the bridge had recently been completed at an esti- 
mated cost of $50,000. It had been damaged to some extent 
by recent high water. 

Standardization of Grades and compensation 
engineering service of the State of Massachusetts is to be 
investigated under an act of legislature of May 26, 1915, 
and reported on by January, 1916, with a view to preparing a 
classified service with appointments and promotion under 
civil-service regulations. 


in the civil 


Additional Water-Supply for San Diego—The purchase of 
the property of the Volcan Land & Water Co. for an addi- 
tional domestic water-supply for San Diego, Calif., has been 
recommended in a report by M. M. O'Shaughnessy, 
Francisco, and J. B. Lippincott, of Los Angeles, 
Engineers to San Diego. The value of the property in its 
present undeveloped condition is placed at $2,500,000. The 
report includes estimates for the cost of building dams, con- 
duits and other appurtenances. 


River-Regulating Districts may be formed in New York 
State under the provisions of the so-called Machold water- 
storage bill, signed by Governor Whitman on May 22. Under 
this act any watershed of the state or any integral part of 
any such watershed may be converted into a river-regulating 
district by the Conservation Commission upon petition prop- 
erly prepared and not opposed in public hearing. The district 
so created has then the power to prepare pians, issue bonds 
and carry out work for the purpose of controlling the water 
powers in the district. 


of San 
Consulting 


Local Assessments for Mosquito Extermination in portions 
of New York City are authorized by an act of the New York 
legislature which is to take effect immediately. The act, 
which is an amendment to the city charter, is as follows: 


The cost and expense of the construction of drains upon 
or of other improvements to low or wet lands in the boroughs 
of Brooklyn and Queens, for the elimination of mosquitoes, 
by the board of health, shall be borne by the property bene- 
fited within an area of benefit to be fixed by the board of 
assessors, or such portion of the amount of such cost and 
expense as the board of health may determine and certify 
to the board of assessors. Assessments therefor shall be made 


by such board of assessors as provided in chapter seventeen 
of this act. 


The Ohio River Bridge at Metropolis, Ill., is not to be built 
at this time, and work on the bridge and its approaches has 
been postponed indefinitely. The Paducah & Illinois R.R. (of 
which the bridge is to be an important feature) will be built, 
however, to form a connection in a new route between Chi- 
cago and Gulf ports. On each side of the river the line will 
be laid down the bank to a car incline and landing for a car 
ferry. The line will be 15 mi. in length, connecting the Chi- 
cago, Burlington & Quincy R.R., at Metropolis, IIL, with the 
Nashville, Chattanooga & St. Louis R.R. at Paducah, Ky. C. 
H. Cartlidge, Chief Engineer, is Bridge Engineer of the former 
road, and construction work is being done under the direction 
of that road. The proposed Ohio River bridge was described 
in “Engineering News, July 30, 1914. 


Heavy Rains in Kansas City, Mo., during May damaged 
bridges, culverts, park property and streets to the extent of 
about $100,000, according to local estimate. The precipitation 
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in this month was 10.87 in. The Kaw River reached on May 
28 a stage of 22.3—only 2.7 ft. below flood stage. The Mis- 
souri at its junction with the Kaw was at the same level, 
and considerable uneasiness was felt by the inhabitants of 
Armourdale and lower Kansas City, Kan. Several miles of 
track was washed out on the Missouri Pacific Ry. and the 
Chicago, Burlington & Quincy R.R. in the vicinity of Kansas 
City. On May 29 both rivers were falling. In Nebraska the 
Nemaha and the Muddy Rivers were out of banks and caused 
considerable loss to farmlands. In Lincoln a heavy rain oc- 
curred in the latter part of May, when for 35 min. the rain 
fell at the rate of 5 in. per hr. In Auburn 3% in. fell in 7 hr. 
on May 25. 


The Engineering Foundation held its first regular meeting 
on May 25. Rules of administration were adopted and the 
following officers elected: Chairman, Gano Dunn; vice-chair- 
man, Edward D. Adams; secretary, F. R. Hutton; treasurer, 
Joseph Struthers. The Foundation was organized by the 
United States Engineering Society, representing jointly the 
Electrical, Mining and Mechanical Engineers, with the codpera- 
tion of the Civil Engineers, combining about 30,000 members. 
It was made possible through the generosity of Ambrose 
Swasey, of Cleveland, Ohio, who made the initial gift of a 
quarter of a million dollars to be devoted to the benefit of 
mankind through fostering engineering research. The board 
administering this trust consists of Edward D. Adams, Gano 
Dunn, Howard Elliott, Dr. Alex. C. Humphreys, Charles War- 
ren Hunt, Dr. A. R. Ledoux, Dr. M. I. Pupin, Chas. E. Scribner, 
J. Waldo Smith, Jesse M. Smith and Benj. B. Thayer. Applica- 
tions for the use of funds were received in large numbers 
and a committee, consisting of Dr. A. R. Ledoux, J. Waldo 
Smith, Dr. M. I. Pupin, and Dr. Alex. C. Humphreys, was 
appointed to consider them. Most of the applications were in 
such form that they could not be passed upon, and the com- 
mittee is preparing a schedule of requirements with which 
applicants must comply. 


PERSONALS 


Mr. Leon Briggs, of Joplin, Mo., has been appointed City 
Engineer of Webb City, Mo., succeeding Mr. Frank A. Martin. 


Mr. James Nisbet Hazlehurst, M. Am. Soc. C. E., who has 
been in ill health for some time due to a nervous breakdown 
from overwork, expects to resume his practice of consulting 
municipal engineering. in Atlanta this fall. 


Mr. Frederick E. Everett has been appointed Acting State 
Highway Commissioner of the newly established Highway 
Department of New Hampshire, to succeed the late S. Percy 
Hooker, State Superintendent of Highways, who died last 
winter. 


Mr. Harry D. Appleby has resigned as Chief Engineer of 
the Bureau of Design and Survey of the Borough of Manhat- 
tan, New York City. The bureau has been abolished and the 
work divided among the bureaus of highways, sewers and 
topography. 

Mr. Merton A. Pocock, Assoc. Am. Inst. E. E., has been 
appointed District Sales Manager of the Terry Steam Turbine 
Co., of Hartford, Conn., for the states of Minnesota, North 
Dakota and South Dakota. His office is 400 Endicott Building, 
St. Paul, Minn. 


Mr. C. H. Morse has retired from the presidency of Fair- 
banks, Morse & Co., Chicago, Ill., after 24 years of service in 
that capacity. His son, C. H. Morse, Jr., M. Am. Soc. M. E., 
president of the Fairbanks-Morse Manufacturing Co., Beloit, 
Wis., has been elected president, the other officers of the 
company being reélected. 


Mr. George H. Hazlehurst, consulting municipal engineer, 
until recently associated with his father, James Nesbit Hazle- 
hurst, M. Am. Soc. C. E., of Atlanta, Ga., in the practice of 
consulting municipal engineering, sailed on May 15 for Servia, 
where he will join the sanitary engineering service of the 
American Red Cross, which is working to stamp out typhus 
fever there. 


OBITUARY 


James H. Cochran, of the firm of Cochran & Davis, of 
Pittsburgh, Penn., died at his home in that city on May 24 
at the age of 72. Mr. Cochran had been in the contracting 
and building business in Pittsburgh for 40 years. 
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Robert Nesch, president of the Pittsburg (Kan.) Paving 
Brick Co., died at his home in Kansas City, Mo., on May 19. 
In 1890 Mr. Nesch joined the organization of the brick com- 
pany and since 1900 had general charge of the company’s 
offices in Kansas City. He was born in Switzerland in 1852. 


Joseph Dixon, a pioneer in the underground transit de- 
velopment of New York City half a century ago, died recently 
in London, where he resided for about 20 years. Mr. Dixon, 
with the late Alfred E. Beach, organized the Beach Pneumatic 
Co., which afterward became the Broadway Underground Co., 
of which Mr. Dixon was Superintendent, and which, more than 
40 years ago, built the 200 ft. of underground railway at 
Broadway and Warren St., New York City. He is survived 
by his widow, two sons and a daughter. 


Louis T. Hickey, Assoc. M. Am. Soc. C. E., a civil and 
hydraulic engineer widely known on the Pacific Coast, died 
of pneumonia at his home in Berkeley, Calif., on May 18. Mr 
Hickey was a graduate of the University of California with 
the class of 1906. After graduation he was employed on the 
location of the Northwestern Pacific R.R., from which position 
he resigned to engage in private practice in Tacoma. He re- 
ported on several important hydro-electric projects in the 
northwest and, in codperation with Cyril Williams, Jr.. M. Am. 
See. C. E., made an exhaustive study of the underground 
water-supply of Livermore Valley, California. He was also 
identified with the recent appraisal of the $34,000,000 prop- 
erties of the Spring Valley Water Co. He is survived by a 
widow and a brother, J. P. Hickey, C. E., who was associated 
with him in much of his engineering work. 


James Blaine Miller, Assoc. M. Am. Soc. C. E., Assistant 
of the United States Coast and Geodetic Survey, is believed 
to have perished with the sinking of the “Lusitania,” as his 
name is not in the list of survivors and nothing has been 
heard from him since that time. Mr. Miller was in the service 
of the Survey for 12 years. Upon graduation from Oberlin 
College, in 1903, he was appointed Aid to the Survey ana 
promoted to Assistant in 1906. During his service he was 
employed chiefly on hydrographic and leveling work in vari- 
ous localities. In March of the present year he was detached 
from the steamer “Patterson,” of which he had been in com- 
mand for surveying work in the Hawiian Islands and on the 
coast of Alaska, and had been granted a leave of absence 
for a vacation abroad. He is survived by his father, Thomas 
Cc. Miller, attorney-at-law, of Erie, Penn. 
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Appliances and Materials 








Two New Nut Locks 


Two new nut locks are shown in the accompanying sketch. 
The “Goble” design of the Positive Nut-Lock & Tie Co. of 
Grand Rapids, Mich., is a combination nut lock and washer. 
A flatted bolt is put in place, the washer slipped on and fol- 
lowed with the nut, which cuts its own thread on the soft, 
wedge-shaped washer tongue. Thus lost motion between the 





Two New Nout Locks 


nut and bolt is taken up; bending down the washer lip, when 
the nut is screwed home, locks the latter from turning back. 

The “Bulldog” design of the Daniels Safety Device Co., 
So. La Salle St., Chicago, has a pawl in a recess of the nut. 
The action is obvious. 
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Automatic Gate-Valve Control 


An automatic control for hydraulic gate valves, as devised 
by the Golden-Anderson Valve Specialty Co., of Pittsburgh, 
is shown in the accompanying sketch. The gate is open 
due to low pressure on the delivery or tank side, insufficient 
to push the control diaphragm and spindle down against the 
coiled spring. The pilot-valve arm has closed the lower 
exhaust from the operating cylinder, opened the upper exhaust, 
closed the upper and opened the lower pressure inlet. When 
the pressure above the diaphragm rises to some predetermined 
value the pilot valve positions will be shifted and the operat- 
ing cylinder made to shut the gate. By adding a solenoid 
attachment the valve position can be put under distant control. 
By using a second diaphragm with reversing lever in place 
of the solenoid, and adjusting it to a few pounds above normal, 
the pilot can be thrown by increased pressure on the supply 
main. By connecting the diaphragm pressure chamber (single- 
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diaphragm type) also to the high-pressure inlet side through 
a check valve the pilot can be made to close the gate at a 
predetermined tank pressure and yet to open it for return 
flow when the pressure becomes less on the inlet side. 
. 7” . 
New Secondary Rock Crusher 


A new crusher, called the “Telsmith Intercone Mill,” has 
been developed by the Smith Engineering Works, of Mil- 
waukee, for reducing 3-in. stone to %- or \%-in. size. The 
construction of the mill is shown by the accompanying section. 
There is a cast-iron stationary base, a cast-iron cylinder, 
which is bored eccentric and attached rigidly to the base, 
a main frame rotated about the eccentric by gears, an um- 
brella-shaped head inside of and supported by the outer 
frame, rotating by friction only. The head and frame both 
revolve at 150 r.p.m., but on different centers. They are 
supported on a ball bearing. The stone is crushed between 
a manganese-steel mantle (on the inverted bowl carried by 
the outer frame) and a manganese-steel cone (on the head). 
Since the head and frame rotate on different centers, the 
stone is pinched where the two crushing members approach. 
The stone works down between the converging surfaces and 
finally emerges between the mantle and cone, passing out 
between the arms of the outer frame into a discharge chute. 
There is a plunger oil pump inside the umbrella head. The 
flow is up through a channel on the inner-babbitted bearing, 
over the top of the eccentric spindle and into a channel com- 
ing down on the outside of the eccentric. Part of the oil is 
thrown outward between the head and main rotating frame 
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to oil this large bearing. An overflow channel on the thicker 
side of the eccentric bypasses any surplus oil into the gear 
casing. The main stream goes out through the ball bearing, 
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Sm1TH INTERMEDIATE CRUSHER 


and the whole supply is finally drained from the base, cooled, 
cleaned and returned to the pump. 

The output for %4-in. stone and under is about two tons 
per hour. For %-in. stone and under the capacity is about 
five tons per hour. The horsepower required is 15 to 20 
and 10 to 15 respectively. The mill weighs 8600 Ib. 

. - > 
Pressed-Steel Building Construction 


A new type of building construction, with a main frame 
of interlocking pressed-steel beams and studs, is being put 
on the market by the Trussed Concrete Steel Co., Youngstown, 
Ohio. The accompanying view shows a skeleton corner of 
a typical building erected according to the new system. The 
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beams and studs are of pressed-steel channel and I-beam 
sections, with keyhole slots in which to fit, with the assistance 
of wedges, the joining sills, rafters, etc. and protruding 
prongs which can be clinched down over the “hy-rib” expand- 
ed metal that forms the backing for interior plaster and 
exterior stucco. The erection work thus requires hardly 
any other tool than a hammer. The system is recommended 
by the manufacturers for small fireproof houses, garages, etc. 
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Engineering Societies of the United 
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States and Canada 


The following list of the engineering societies of the 
United States and Canada has been selected from the 
more extended card index of such societies kept in the 
office of ENGINEERING News. The data have recently 
been brought up to date, but the delays incident to a cor- 
respondence with over 400 societies have probably already 
caused some errors of commission in the printed record 
of officers and number of members, although it is thought 
that the names of the secretaries and their office address 
are correct to date. Any omissions of societies entitled to 
a place in the list or the correction of any errors in the 
record should be sent into this office soon so that the list 
may be made as correct as possible in the reprint which 
it is intended to make. 

The societies have been divided into 146 national, 102 
state and district and 48 local, a more or less arbitrary 
classification but one which has been found useful in this 
office. The information sought—and generally received— 
has been the name and office address, the name of the 
secretary and president, the number of members and the 
usual month of the annual meeting. 


NATIONAL SOCIETIES 


Air Brake Association—Secy., F. M. Nellis, 53 State St., Bos- 
— “es Annual meeting in May. Number of mem- 
ers: 1200. 





Aéro Club of America—Secy., Howard Huntington, 297 Mad- 
ison Ave., New York City. Pres., Alan R. Hawley. Annual 
meeting in November. Number of members: 550. 


Aéronautical Society of America—Secy., Edward Durant, 29 
West 39th St., New York City. Pres., T. R. MacMechan. 
Annual meeting in February. Number of members: 200. 


American Association for the Advancement of Science—Secy., 
L. O. Howard, Smithsonian Institution, Washington, D. C. 
Pres., Dr. William Wallace Campbell. Annual meeting 
in December. Number of members: 8000. 


American Association of Port Authorities—Secy., William J. 
Barney, Room 1200, 29 Broadway, New York City. Pres., 
oO. F. Lackey. Annual meeting in October. Number of 
members: 101. 


American Association of Railroad Speen tenia Seer 
E. H. Harman, Room 101, Union Station, St. Louis, oO. 
Pres., Charles Burlingame. Annual meeting in August. 
Number of members: 400. 


American Association of Refrigeration—Secy., J. F. Nicker- 
son, 431 South Dearborn St., Chicago, Ill. Pres., Frank 
A. orne. 


American Automobile Association—Secy., J. N. Brooks, Riggs 
Bldg., Washington, D. C. Annual meeting in May. 
Number of members: 100,000 (including 551 clubs). 


American Boiler Manufacturers’ Association—Secy., J. D. 
Farasey, 37th St., Cleveland, Ohio. 


American Ceramic Society—Secy., Prof. Edward Orton, Jr., 
Columbus, Ohio. Pres., Prof. C. W. Parmelee. Annual 
meeting in February. Number of members: 600. 


American Chemical Society—Secy., Charles L. Parsons, Box 
505, Washington, D. C. Pres., Dr. Charles H. Herty. 
Annual meeting in April. Number of members: 7200. 


American Civie Association—Secy., Richard B. Watrous, 914 
Union Trust Bldg., Washington, D. C. Pres., J. Horace 
McFarland, Harrisburg, Penn. Annual meeting in De- 
cember. Number of members: 2500. 


American Concrete Institute (formerly Nat. Assn. of Cement 
Users)—Secy., C. L. Fish, 1418 alnut St., Philadelphia, 
Penn. Pres., Leonard C. Wason. Annual meeting in 
February. Number of members: 900. 


American Economic Association—Secy., Allyn A. Young, Cor- 
nell University, Ithaca, N. Y. Pres., Prof. Walter F. 
Willcox. Annual meeting in December. 


American Electric Railway Association—Secy., E. B. Burritt, 
29 West 39th St., New York City. Pres., Cc. Loomis Allen: 
Annual meeting in October. Number of members: 400 
companies; 3200 individuals. 


American Electric Railway Manufacturers’ Association— 
Secy., H. G. McConnaughy, 165 Broadway, New York City. 
Pres., Edwin H. Baker. Annual meeting in October. Num- 
ber of members: 324. 


American Electrochemical Society—Secy., J W. Richards, 
Lehigh University, South Bethlehem, Penn Pres., Law- 
rence Addicks. Semiannual meeetings in April and Sep 
tember. Number of members: 1350 


American Forestry Association—Secy., P. S. Ridsdale, 1410 H 
St., N. W., Washington, D. C Pres., Dr. Henry S. Drinker 
Annual meeting in January. Number of members: 8500 


American Foundrymen’s Association—Secy., A. ©. Backert, 
Penton Bldg., Cleveland, Ohio Pres., R. A. Bull Annual 
meeting in September. Number of members: 851 


American Gas Institute—Secy., George G. Ramsdell, 29 West 
39th St., New York City. Pres., Edward C. Jones An- 
nual meeting in October. Number of members: 1600 


American Hardware Manufacturers’ Association——Secy., F. ID 
Mitchell, 1510 Woolworth Bldg., New York City. Pres., 
William H. Matthai. Annual meeting in October. Num 
ber of members: 350 


American Highway Association—Secy., I. S. Pennybacker, 708 
Colorado Bidg., Washington, D. C. Pres., Fairfax Harri- 
son. Number of members: 1700 


American Institute of Architects—Secy., Burt L. Fenner, 161 
Park Ave., New York City. Pres., R. Clipston Sturgis 
Annual meeting in December. Number of members: 1087 


American Institute of Chemical Engineers——Secy., J. C. Olsen, 
Cooper Union, New York City. Pres., George D. Rosen- 
garten. Annual meeting in December Number of mem- 
bers: 218. 


American Institute of Consulting Engineers—Secy.. F. A 
Molitor, 35 Nassau St., New York City. Pres., Elmer L. 
a Annual meeting in January. Number of mem- 
bers: $1. 


American Institute of Ellectrical Engineers—Secy., F. L. 
Hutchinson, 33 West 39th St.. New York City. Pres... 
Paul M. Lincoln. Annual meeting in June. Number of 
members: 7747. 





American Institute of Metalis—Secy., William M. Corse, 106 
Morris Ave., Buffalo, N. Y. Pres., G. H. Clamer. Annual 
meeting in September. Number of members: 1 


American Institute of Mining Engineers—Secy., Bradley 
Stoughton, 29 West 39th St., New York City. Pres., Wil- 
liam L. Saunders. Annual meeting in February. Number 
of members: 5000. 


American Iron and Steel Institute—Secy., James T. McCleary, 
Room 920, 30 Church St., New York City. Pres., Elbert 
a Annual meeting in May. Number of members: 





American Manufacturers’ Export Association—Secy., FE. V 
Douglass, 66 Broadway, New York City. Pres., Alba B. 
Johnson. Annual meeting in October. Number of mem- 
bers: 300. 


American Mathematical Society—Secy., F. N. Cole, 501 West 
116th St., New York City. Pres., Ernest William Brown. 
Number of members: 700. 


American Mine Safety Association—Secy.. H. M. Wilson, 40th 
and Butler St., Pittsburgh, Penn Pres., Dr. August F 
Knoefel. Annual meeting in September. Number of 
members: 650. 


American Mining Congress—Secy., J. F. Callbreath, Jr., 526 
Munsey Bldg., Washington, D. C. Pres., Carl Scholz. 


American Museum of Safety—Director, W. H. Tolman, 29 
West 39th St.. New York City. Pres., Arthur Williams 
Annual meeting in February. Number of members: 400 
(including company members). 


American Peat Society—Secy., Julius Bordollo, Kingsbridge 
New York City. Pres., Carl Kleinstuck. Annual meeting 
in September. Number of members: 143. 


American Public Health Association—Secy., Prof. Selskar M 
Gunn, 755 Boylston St., Boston, Mass. Pres., Prof. William 
T. Sedgwick. Annual meeting in September. Number of 
“members: 1400. 


American Railway Association—Secy., W. F. Allen, 75 Church 
St., New York City. Pres. H. U. Mudge. Semiannual 
meetings in May and November. Number of members 
(railway companies): 603. 


American —s Bridge and Building Asseciation—Secy., 
Cc. A. Lichty, 215 Jackson Blvd., Chicago, Ill. Pres., L. D. 
Hadwen. Annual meeting in October. Number of mem- 
bers: 600. 


American Railway Engineering Association—Secy., E. H. 
Fritch, 900 South Michigan Ave., Chicago, Ill. Pres., Rob- 
ert Trimbles. Annual meeting in March. Number of 
members: 1200. 


American Railway Master Mechanics’ Association—Secy., Jos. 
W. Taylor, 1112 Karpen Bidg., Chicago, Ill. Pres. F. F. 
Gaines. Annual meeting in June. Number of members: 
1100. 
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American Reclamation Federation—Pres., 


Edmund 
First National Bank Bldg., Chicago, Il. 


Perkins, 


American Road Builders’ Association—Secy., E. L. 
150 Nassau St., New York City. Pres., 
‘ Annual meeting in February. 


Powers, 
George W. Tillson. 


American Society of Agricultural En 
White, Agricultural Engineering 
Pres., Musselman. Annual 
Number of members: 127. 


ineers 
ldg., 
meeting 


Secy., F. M. 
Madison, Wis. 
in December. 


American Society of Civili Engineers Secy., Charles Warren 
Hunt, 220 West 57th St., New York City. Pres., Charles 
D. Marx. Annual meeting in January. Number of mem- 
bers: 7708. 


American Society of Engineering Contractors—Secy., 
Wemlinger, 29 West 39th St., 
Hillis F. Hackedorn. 
ber of members: 603. 


oo. 
New York City. Pres 
Annual meeting in January. Num- 


American Society of Engineers, Architects and Constructors— 
Secy., T. Hugh Boorman, 35 West 39th St., New York City. 
Pres., Maj. Samuel P. Hatfield. Annual meeting in Jan- 
uary. Number of members: 250. 


American Society of Heating and Ventilating Engineers— 
Secy., J. J. Blackmore, 29 West 39th St., New York City 
Pres., D. D. Kimball. Annual meeting in January. Num- 
ber of members: 510. 


American Society of Hungarian Engineers and Architects— 
Secy., Edmund Szekely, 450-458 19th St., Brooklyn, N. Y. 
Annual meeting in January. Number of members: 68. 


American Society of Mechanical Engineers—Secy., Calvin W. 
Rice, 29 West 39th St., New York City. Pres., Dr. John 


A. Brashear. Annual meeting in December. Number of 
members: 6100 


American Society of Municipal Eepensemmente-- Bets. Charles 
Carroll Brown, 702 Wulsin Bldg., Indianapolis, Ind. Pres., 
William A. Howell. Annual meeting in October. Number 
of members: 500. 


American Soctety of Naval 
Church, U. S. N., Navy 
Capt. S. 8S. Robison. 
ber of members: 861 


Engineers—Secy., Lieut. 
Dept., Washington, D. C. 
Annual meeting in October. 


Ye, 3 
Pres., 
Num- 


American Society of Refrigerating Engineers—Secy,., 
liam H. Ross, 154 Nassau St., New York City. 
Louis K. Doelling. Annual meeting in December. 
ber of members: 350. 


Wil- 
Pres., 
Num- 


American Society of Swedish Engineers—Secy., E. V. Carlson, 
271 Hicks St., New York City. Pres., Albin Gustafson. 
Annual meeting in January. Number of members: 325. 


American Society . Prof. Edgar 
Marburg, University of Pennsylvania, Philadelphia, Penn. 
Pres., A. W. Gibbs. Annual meeting in June. Number of 
members: 1758. 


American Supply and Machinery Manufacturers’ Association— 
Secy., F. D. Mitchell, 1510 Woolworth Bidg., New York 
City. Pres., Farnham Yardley. Annual meeting in June. 


American Water Works Association—Secy., 
State St., Troy, N. Y. Pres., George ‘G. 
meeting ‘in May. Number of members: 


J. M. Diven, 47 
Earl. Annual 
1190. 


American Wood Preservers’ Association—Secy., F. J. 
Mount Royal Station, Baltimore, Md. 
Annual meeting in January. 


Angier, 
Pres., J. H. Water- 


man. Number of members: 


300. 


Association of American Portland Cement Manufacturers— 
Secy., Percy H. Wilson, 1418 Walnut St., Philadelphia, 
Penn. Pres., John B. Lober. Annual meeting in Decem- 
ber. Number of members: 70 companies. 


Association of American Steel Manufacturers—Secy., Frank 
A. Robbins, Jr., care the Pennsylvania Steel Co., Steelton, 


Penn. Pres., P. E. Carhart. Annual meeting in March. 
Number of members: 34 companies. 


Association of Edison Illuminating Companies—Secy., George 
C. Holberton, Pacific Gas & Electric Co., San Francisco, 
Calif. Pres., Walter F. Wells. Annual meeting in Sep- 
tember. Number of members: 73. 


Association of Engineering Societies—Secy., Joseph W. 
3817 Olive St., St. Louis, Mo. Chairman, John W. 
mann. Number of members: 800. 


Peters, 
Woer- 


Association of Iron and Steel ee ageene Sey. w. 
Snyder, care National Tube McKeesport, Penn. 

Pres., O. R. Jones. Annual necting ‘in September. Num- 
ber of members: 310 


Association of Railway Electrical En 
A. Andreucetti, C. & N. W. Ry., Ch 
a: Annual meeting in October. 


neers—Secy., Joseph 
cago, Ill. Pres., H. C. 
Number of members: 


Association of Railway Telegraph Pupevtataghente—Sety., P. 
W. Drew, 112 West Adams St., Chicago, Ill. Pres., wc. 


Walstrum. Annual meeting in June. ‘Number of mem- 
bers: 200. 


Canadian Cement and Concrete Association—Secy., W. Snaith, 
57 Adelaide St., East Toronto, Ont. Pres., Peter Gillespie. 


Canadian Electrical Association—Secy., 
Adelaide St., East, Toronto, Ont. 
Annval meeting in June 


Alan Sullivan, 12 
Pres., D. R. Street. 
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Canadian Electric Railway Association Seer, Acton Burrows, 
70 Bond St., Toronto, Ont. Pres., C . Ki ing. 


Canadian Mining Institute—Secy., H. Mortimer Lamb, 911, 
Ritz-Carlton Hotel, Montreal, Que. Pres., G. G. 8. Lindsey. 
Annual meeting in March. ‘Number of members: 1027. 


O. Box 7, 
Annual meeting in 


Canadian Railway Club—Secy., James Powell, P. 
St. Lambert, Que. Pres., W. McNab. 
May. Number of members: 775. 


Canadian Society of Civil Engineers—Secy., 
Mansfield St., Montreal, Que. Pres., 
ble. Annual meeting in January. 


Cc. H. McLeod, 176 
rancis Clarke Gam- 


Canadian Society of Forest Engineers—Secy., Ellwood Wilson, 
Grand Mere, Que. Pres., Prof. Fernow. Annual 
meeting in January. Number of members: 72. 


Compressed Gas Manufacturers’ Association—Secy., 
O’Rorke, 25 Madison Ave., New York City. 
Lieber. Annual meeting in January. 
bers: 100, 


John J. 
Pres., Dr. Hugo 
Number of mem- 


Electrical Manufacturers’ Club—Secy., A. D. Page, Room 937, 
30 Church St., New York a Pres., Walter Cary. An- 
nual meeting in November. umber of members: 88. 


Electric Vehicle Association of America—Secy. 
Marshall, 29 West 39th St., 
Gilchrist: 
bers: 980. 


A. Jackson 
New York ae, Pres., John F. 
Annual meeting in October. umber of mem- 


Engineering Association of the South—Secy., 
Allen, 930 Stahlman Bldg., Nashville, Tenn. 
S. Brown. Annual meeting tm December. 
members: 200. 


W. Harwell 
Pres., Charles 
Number of 


General Contractors’ Ansesintien.- Seer, Cc. A. Crane, 51 Cham- 
bers St., New York rae, & Pres., Thomas Crimmins. An- 
nual meeting in December. Number of members: 125. 


Geological Society of America—Secy., E. O. Hovey, American 
5k ea of Natural History, New York City. Pres., A. P 
oleman. 


Illuminating Engineering Society—Secy., C. A. Littlefield, 29 
West 39th St., New York City. Pres., Dr. A. S. McAllister. 
Annual meeting in September. Number of members: 1500. 


Institute of Radio Engineers—Secy., David Sarnoff, 233 Broad- 
way, New York City. Pres., John Stone. Annual meeting 
in January. Number of members: 700. 


International Acetylene Association—Secy., A. Ceover Morri- 
son, 42nd St. Bldg., New York City. Pres., J. M. Morehead. 
Annual meeting in July. Number of members: 125. 


International Association of Fire Engineers—Secy., 
McFall, Roanoke, Va. Pres., Hugo R. Delfs. 
meeting in September. 


James 
Annual 


International Association of Municipal 
Clarence R. George, Houston, Tex. Pres., W. Flan- 


dreau. Annual meeting in September. Number of mem- 
bers: 250. 


Electricians—Secy., 


International Association for the Prevention of Smoke— 
Secy., S. - Wiall, Chicago, fll. Pres. L. Tower. 
Annual meeting in’ September. 


International Irrigation Congress—Secy., Arthur Hooker, 
Spokane, Wash. Pres., J. B. Case. Annual meeting in 
September. Members selected by appointment. 

International Railroad Master Blacksmiths’ Association— 

Secy., A. L. Woodworth, 752 West North St., Lima, Ohio. 

Pres., T. F. Buckley. Annual meeting in August. Num- 

ber of members: 300. 


International Railway Fuel Association—Secy., C. G. Hall, 
922 McCormack Bldg., Chicago, Ill. Pres., D. R. MacBain. 
Annual meeting in May. Number of members: 662. 


International Railway General Foremen’s Association—Secy., 
William Hall, 1126 West Broadway, Winona, Minn. Pres., 


W. W. Scott. Annual meeting in July. Number of mem- 
bers: 220. 


Inventors’ Guild—Secy., Thomas Robins, 
York City. Pres., Dr. H. Baekeland. 
March. Number of members: 28. 


13 Park Row, New 
Annual meeting in 


Inventors’ Loom 
Lackner, 1 
Munns. 


e of the United atee nee: Ralph J. 
4 Maiden Lane, New York City. Pres., E. A. 
Number of members: 150. 


League of American 


Municipalities—Secy., 
City Hall, 


Robert E. Lee, 

Baltimore, Md. 

Master Boiler Makers’ Association—Secy., Harry D. Vought, 
95 Liberty St., New York City. Pres., J. T. Johnston. 
Annual meeting in May. Number of members: 450. 


Master Car and Locomotive Painters’ Association—Secy., A. 
P. Dane, 16 Mineral St., Reading, Mass. Pres., Thomas 
J. Hutchinson. Annual meeting in September. Number 
of members: 300 


Master Car Builders’ Associa ation —Secy.. Jeneph w. auaiee. 
res 


1112 Karpen Bldg., Chicago, II] 


Craw 
Annual meeting in June. 


Number of Stiaehant: 1000. 


Mining and Metallurgical Society of America—Secy., F. F. 
Sharpless, 52 Broadway, New York Cit Pres., W. R. 


Ingalls. umber of mem- 


Annual meeting in January. 
bers: 263. 








June 3, 1915 


National Association of Cotton Manufacturers—Secy., C. J. 
H. Woodbury, 45 Milk St., Boston, Mass. Pres., Albert 
Greene Duncan. Annual meeting in April. Number of 
members: 915. 


National Association of Manufacturers of the United States— 
Secy., George F. Boudinot, 30 Church St., New York City. 
Pres., George Pope. Annual meeting in May. Number 
of members: 4000. 


National Association of Marine Engineers of Canada—Secy., 
Neil J. Morrison, P. O. Box 238, St. John, N. B. Pres., L. B. 
Cronk. Annual meeting in January. Number of mem- 
bers: 1200. 


National Association of Master Gravel and Slag Roofers of 
America—Secy., H. B. Nichols, 1301 Whitehall Bldg., New 
York City. Pres., Lee H. Gould. Annual meeting in Jan- 
uary. Number of members: 134. 


National Association of Railway Commissioners—Secy., Wil- 
liam H. Connolly, 1319 Columbia Road, Washington, D. C. 
Pres., Clifford Thorne. Annual meeting in October. Num- 
ber of members: 250. 


National Association of State and Municipal Boiler Inspection 
Departments—Secy., Robert U. Wolfe, Omaha, Neb. An- 
nual meeting in August. 


National Association of Stationary Mesinesn_ Seer. Fred. W. 
Raven, 417 South Dearborn St., Chicago, Il. res., Fred- 
erick L. 7 Annual meeting in September. Number of 
members: 22,118. 


National Brick Manufacturers’ Association—Secy., Theodore 
A. Randall, 211 Hudson St., Indianapolis, Ind. Pres., C. P. 
paver Te meeting in February. Number of mem- 

ers: 7 


National Commercial Gas Association—Secy., Louis Stotz, 61 
Broadway, New York City. Pres., H. B. McLean. Annual 
meeting in December. Number of members: 3000. 


National Conference on Concrete Road Building—Secy., J. A. 
Beck, 208 South La Salle St., Chicago, Ill. Next confer- 
ence, February, 1916. Attendance last conference: 595. 


National Conservation Congress—Secy., Thomas R. Shipp, 711 
Riggs Bldg., Washington, D. C. Pres., E. Lee Worsham. 
Annual meeting in November. Number of members: 
Delegate Body. 


National District Heating Association—Secy., D. L. Gaskill 
Greenville, Ohio. Annual meeting in June. Number of 
members: 340. 


National Drainage Congress—Pres., Col. E. J. Watson, Colum- 
bia, S.C. Annual meeting in April. 


National Electrical Contractors’ Association—Secy., Geserge 
H. Duffield, 41 Martin Bldg., Utica, N. Y. Pres., John a 
ete Annual meeting in July. Number of mem- 
ers: ‘ 


National Electric Light Association—Secy., T. C. Martin, 29 
West 39th St., New York City. Pres., Holton H. Scott 
Annual meeting in June. Number of members: 12,000. 


National Fire Protection Association—Secy., Franklin H. 
Wentworth, 87 Milk St., Boston, Mass. Pres., Robert D. 
Kohn. Annual meeting in May. Number of members: 
2788. 


National Gas Engine Association—Secy., H. R. Brate, Lake- 
mont, N. Y. res., R. A. Oglesby. Annual meeting in June. 
Number of members: 250. 


National Highways Association—Secy., F. R. Hutton, 18 Old 
Slip, New York City. Pres., Charles H. Davis. 


National Lime Manufacturers’ Association—Secy., Fred K. 
Irvine, 537 South Dearborn St., Chicago, Ill. Pres., W. E. 
ne Annual meeting in February. Number of mem- 
bers: 95. 


National Machine Tool Builders’ Association—Gen. Mer., Chas. 
E. Hildreth, Worcester, Mass. Pres, W. A. Viall. Annual 
meeting in October. Number of members: 160. 


National Municipal League—Secy., Clinton Rogers Woodruff, 
703 North American Bldg., PhiladeTphia, Penn. Pres., Wil- 
liam D. Foulke. Annual meeting in November. Number 
of members: 2600. 


National Paving Brick Manufacturers’ Association—Secy., 
Will P. Blair, 824 Brotherhood of Locomotive Engineers’ 
Bldg., Cleveland, Ohio. Pres., Charles J. Deckman. Num- 
ber of members: 60. 


National Railway Appliances Association—Secy., Bruce V. 
Crandell, 1824 Lytton Bldg., Chicago, Ill. res., Norman 
_ Hench. Annual meeting in March. Number of mem- 
ers: L 


National Rivers and Harbors Congress—Secy., S. A. Thomp- 
gon, ts Colorado Bldg., Washington, D. C. Pres., J. E. 
ansdell. 


National Society for the Promotion of Industrial Education— 
Secy., C. A. Prosser, 140 West 42nd St., New York City. 
Pres., Hon. William C. Redfield. 


Railway Development Association—Secy., H. O. Hartzell, Asst. 
Gen. Industrial Agent, B. & O. R.R., Baltimore, Md. Pres., 
F. H. Baume. Semiannual meetings in May and No- 
vember. Number of members: 175 
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Railway Electric Supply Manufacturers’ Association—Secy., 
J. Scribner, care General Electric Co., Chicago, Ill. Pres., 
W. F. Bauer. Annual meeting in October. Number of 
members: 47 companies. 


Railway Fire Protection Association—Secy., C. B. Edwards, 
Gulf Terminal Station, Mobile & Ohio R.R., Mobile, Ala. 
Pres., F. H. Elmore. Annual meeting in October. Num- 
ber of members: 60. 


Railway Gardening Association—Secy., W. F. Hutchison, Se- 


wickley, Penn. Pres., Paul Huebner Annual meeting in 
August, 
Railway Materials Association—Secy., G. P. Gowing, 320 Wesi 


26th St., Chicago, Ill. Pres., C. B. Yardley. Annual mec! 
ing in May. 


Railway Signal Association—Secy., C. C. Rosenberg, Tim« 
Bldg., Bethlehem, Penn. Pres., Thomas S. Stevens. An 
nual meeting in September. Number of members: 1250 





Railway Storekeepers’ Association—Secy., J. P. Murphy, Pox 
C., Collinwood, Ohio. Pres., G. G. Allen Annual meeting 
in May. Number of members: 700. 

Railway Supply Manufacturers’ Association—Secy., J. D. Con 
way, 2136 Oliver Bldg., Pittsburgh, Penn. Pres., J. W 
Johnson. Annual meeting in June. Number of members 


5000. 


Roadmasters’ and Maintenance of Way Association of America 
—Secy., L. C. Ryan, C. & N. W. Ry., Sterling, Ill. Pres., 
T. F. Donahoe. Annual meeting in September 


Sand-Lime Brick Association—Secy., H. W. Terry, care Har- 
bor Brick Co., Toronto, Ont. Pres., W. H. Crume. Annual 
meeting in December. 








Seismological Society of America—Secy., S. D. Townley, Stan- 
ford University, Calif. Pres., George D. Louderback 
Annual meeting in April. Number of members: 360. 


Signal Appliance Association—Secy., F. W. Edmunds, West 
Nyack, N. Y. Pres., L. Thomas. Annual meeting in Sep- 
tember. Number of members: 100 (representatives of 
manufacturing concerns). 








Society of American Bacteriologists—Secy., Dr. A. Parker 
Hitchens, Glenolden, Penn. Pres., Prof. D. H. Bergey. 
Annual meeting in December Number of members: 270. 


Seciety of Automobile Engineers—Secy., Coker F. Clarkson, 
1786 Broadway, New York City. Pres., W. H. VanDer- 
yeea* Annual meeting in June. Number of members: 
1550. 





Society of Chemical Industry—Secy., Parker MclIlihiney, 7 East 
42nd St., New York City. Pres., Prof. G. G. Henderson. 
Annual meeting in July. 


Society of Constructors of Federal Buildings—Secy., Charles 
R. Marsh, New Post Office Bldg., Plymouth, Mass. Pres., 
Maj. Charles F. Cramer. Annual meeting in January. 
Number of members: 150. 


Seciety for Electrical Development, Inc.—-Secy., James Smie- 
ton, Jr., 29 West 39th St., New York City. Pres., H. L 
Doherty. Annual meeting in May. Number of members: 


- 


Society of Naval Architects and Marine Engineers—Secy., 
Daniel H. Cox, 29 West 39th St., New York City. Pres., 
Col. Robert M. Thompson. Annual meeting in November. 
Number of members: 800. 





Society for the Promotion of Engineering “ducation—Secy., 
F. L. Bishop, University of Pittsburgh, Pittsburgh, Penn. 
Pres., Anson Marston. Annual meeting in June. Number 
of members: 1400. 





Society of Railway Club Secretaries—-Secy., Harry D. Vought, 
95 Liberty St., New York City. Pres., J. B. Anderson. An- 
nual meeting in June. 


Society of Technical Association Secretaries—Secy., Bradley 
Stoughton, 29 West 39th St., New York City. Pres., Harry 
D. Vought. Annual meeting in February. Number of 
members: 21. 





Technical League of America—Secy. A. Buschman, 74 Cort- 
landt St., New York City. Pres., Prof. Charles W. Weich. 
Annual meeting in October. Number of members: 700 


Technical Publicity Association —Secy., Charles A. Hirschberg, 
Ingersoll-Rand Co., 11 Broadway, New York City. Pres., 
F. R. Davis. Number of members: 75. 


Track Supply Association—Secy., W. C. Kidd, Ramapo Iron 
Works, Hillburn, N. Y. Pres., E. M. Fisher. Annual meet- 
ing in September. Number of members: 66 Supply Firms. 


Train Dispatchers’ Association of America—Secy., John F 
Mackie, 7122 Stewart Ave., Chicago, Ill. Pres., C. A. O’Con- 
nor. Annual meeting in June. umber of members: 1078. 


Traveling Engineers’ Association—Secy., W. O. Thompson, 
New York Central Car Shops, East Buffalo, N. Y. Pres., 
J. C. Petty. Annual meeting in September. Number of 
members: 1100. 


Water Works Manvfacturers’ Association—Secy., EF K_ Soren- 
eon, 15 Broad St., New York City. Pres., Oscar B. Mueller. 
Annual meeting in May. Number of members: 90. 
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STATE AND DISTRICT SOCIETIES 


Alabama Association of Highway Engineers—Secy., J. B. 
Converse, City Engineer, Selma, Ala. Pres., G. N. Mitcham. 
Annual meeting in January. Number of members: 43. 


Alabama Society of Civil Engineers—Secy., S. J. Cumming, 
Gadsden, Ala. Pres., R. P. Boyd. 

Appalachian Engineering Association 
Payne, Box 1833, General 
Pres., Dr. E. A. Schubert. 
Number of members: 67. 


Secy., Dr. Henry M. 
Post Office, New York City. 
Annual meeting in February. 


Arkansas Association of Surveyors 
Secy., J. O. Jones, Birta, Ark. 
meeting in December. 


and Civil Engineers— 
Pres., F. O. Cook. Annual 
Number of members: 80. 


Arkansas Engineering Society—Secy., William J. Parkes, 203 
Citizens Bank Bldg., Pine Bluff, Ark. Pres., J. J. Knoch. 
Annual meeting in January. Number of members: 43. 


Arkansas Good Roads and Drainage 
George R. Brown, Little Rock, Ark. 
Annual meeting in January. 


Association—Secy., 
Pres., E. P. Molitor. 


Association of Ontario Land Surveyors—Secy., L. V. 
Surveys Branch, Parliament Bldgs., Toronto, Ont. 
James W. Fitzgerald. Annual meeting in 
Number of members: 362. 


Rorke, 
Pres., 
February. 


Secy., James Powell, Grand Trunk 


Canadian Railway Club 
r Lambert, Que. 


Ry., P. O. Box 7, St. 


Central Electric Railway Association—Secy., A. L. Neeveamer, 
308 Traction Terminal Bldg., Indianapolis, Ind. Pres., E 
T. Schneider. Annual meeting in February. Number of 
members: 68 electric railway companies. 


Central Railway Club—Secy., Harry D. Vought, 95 Liberty St., 
New York City. Pres., H. C. Manchester. Annual meet- 
ing in January. Number of members: 800. 


Central States Water Works Association—Secy., R. P. Bricker, 
Shelby, Ohio. Pres., F. W. Collins. Annual meeting in 
May. Number of members: 150, 


Colorado Electric Light, Power and Railway Association— 
Secy., T. F. Kennedy, 900 15th St., Denver Colo. Pres., W. 
Cc. Stearns. 


Colorado Scientific Society—Secy., 
N. Hawkins. Annual 
members: 225. 


n. C. Parmelee. 


Pres., E. 
meeting in December. 


Number of 


Connecticut Society of Civil Engineers—Secy., J. Frederick 
Jackson, Chamber of Commerce Bldg., New Haven, Conn. 
Pres., Charles C. Elwell. Annual meeting in February. 
Number of members: 350. 


Electrical Contractors’ Association of New York State—Secy., 
George W. Russell, Jr., 444 Columbus Ave., New York City. 
Pres., Lewis H. Wood. Annual meeting in January. 
Number of members: 100. 


Engineering Association of the South—Secy., 
Allen, 928 Stahlman Bldg., Nashville, Tenn. 
S. Brown. Annual meeting in December. 
members: 200 


W. Harwell 
Pres., Charles 
Number of 


Engineering Society of Wisconsin—Secy., Prof. Leonard S. 
Smith, Madison, Wis. Pres., George Randall. Annual 
meeting in February. Number of members: 200. 


Engineers’ and Architects’ Association of Southern California 
—Secy., Henry Z. Osborne, Jr., City Engineer's Office, Los 
Angeles, Calif. Pres., Samuel Storrow. Annual meeting 
in January. Number of members: 294. 

Engineers’ Society of Northeastern Pennsylvania—Secy., 

Thomas F. McKenna, 415 Washington Ave., Scranton, 

Penn. Pres., Charles Enzian. Annual meeting in January. 

Number of members: 475. 


Engineers’ Society of Pennsylwania—Secy., Edward R. Dasher, 
31 South Front St., Harrisburg, Penn. Pres., Farley Gan- 
east Annual meeting in January. Number of members: 
760. 


Engineers’ Society of Western New York—Secy., Elwin G. 
Speyer, 801 Chamber of Commerce, Buffalo, N. Y. _ Pres., 
Harry B. Alverson. Annual meeting in January. Number 
of members: 35. 


Engineers’ Society of Western Pennsylwania—Secy., Elmer K. 
Hiles, 2511 Oliver Bldg., Pittsburgh, Penn. Pres., Arnold 
a meeting in January. Number of mem- 
ers: 50. 


Franklin Institute of the State of Pennsylwania—Secy., R. B. 
Owens, the Franklin Institute, Philadelphia, Penn. Pres., 
Dr. Walton Clark. Annual meeting in January. Number 
of members: 1365. 


Highway Engineers’ Association of Missouri—Secy., E. W. 
Sheets, Palmyra, Mo. Pres., E. F. C. Harding. Number 
of members: 44. 


Idaho Society of Engineers—Secy., Ira F. Shaffner, P. O. Box 
1133, Boise, Idaho. Pres., Barry Dibble. Annual meeting 
in January. Number of members: 132. 


Illinois Association of County Superintendents—Secy., Walter 


wee Peoria, Ill. Pres., R. W. Osborn. Organized in 
2 ». 


Illinois Gas Association—Secy., Horace H. Clark, Room 1327, 
72 West Adams St., Chicago, lll. -Pres., L. H. Johnson. 
Annual meeting in March. Number of members: 400. 
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Illinois Society of Engineers and Surveyors—Secy., E. E. R. 
Tratman, Wheaton, Ill. Pres., W. Shields. Annual 
meeting in January. Number of members: 240. 


Illinois Water Supply Assosciation—Secy., 
University of Illinois, Urbana, Ill. 
nual meeting in March. 


Edward Bartow, 
Pres., H. M. Lt An- 
300. 


Number of members: 
Indiana Engineering Society—Secy., Chardles Brossmann, 1616 
Merchants Bank Bldg., Indianapolis, Ind. Pres. E. H. 
oer. Annual meeting in January. Number of members: 


Indiana Sanitary and Water Supply Association—Secy 
illiam F. King, 24 State House, Indianapolis, Ind. 

Dr. J. N. Hurty. 

of members: 225. 


DP. 
Pres., 


Annual meeting in February. Number 


Intermountain Good Roads Association 


Secy., T. H. Burton, 
Nephi, Utah. Pres., L. Peters. 


Annual meeting in July. 


Dieck- 
Annual 


lowa Association of Cement Users—Secy., George P. 
mann, Mason City, Iowa. Pres., J. B. Marsh. 
meeting in February. Number of members: 150. 


Iowa Engineering Society—Secy., J. H. Dunlap, 104 N., Hall 
of Engineering, State University of Iowa, lowa City, Iowa. 
Pres., William G. Raymond. Annual meeting in Febru- 
ary. Number of members: 140 


Iowa Section, National Electric Light Association—Secy., W. 
H. Thomson, Jr., care Des Moines Electric Co., Des Moines, 
Iowa. Pres., H. B. Maynard. Annual meeting in April. 


F. P. Costelloe, 
Annual meeting in 


Iowa State Drainage Association—Secy., M. 
Ames, Iowa. Pres., H. M. Sparboe. 
February. 


Towa Street and Interurban Railway Association—Secy., H. 
E. Weeks, Tri-City Railway & Light Co., Davenport, Iowa. 
Pres., R. A. Lessler. Annual meeting in April. Number 
of members: 21. 


Kausas Engineerin 
Topeka, Kan. 
January. 


Society—Secy., C. 
res., T. J. Strickler. 
Number of members: 133. 


Kansas Gas, Water and Electric Association 
Wright, Manhattan, Kan. 
meeting in September. 


A. Forter, City Hall, 
Annual meeting in 


E. A. 
Annual 


Secy., 
Pres., W. A. McGruder. 
Number of members: 126. 


Kansas State Good Roads Association—Secy., G. J. Hinshaw, 
Kansas City, Kan. Pres., Mit Wilhite. Annual meeting 
in November. Number of members: 200. 


Lake Michigan Water Commission—Secy., 
University of Illinois, Urbana, Il. 
Annual meeting in December. 


Edward Bartow, 
Pres., Dr. G. B. Young. 
Number of members: 14. 


Lake Superior Mining Institute—Secy., A. J. Yungbluth, 
eee Mich. Pres., Hardenburgh. Annual 
meeting in August. Number of members: 600 


Louisiana Engineering Society—Secy., W. T. Hogg, 
Station 20, New Orleans, La. Pres., L. C. Datz. 
meeting in January. Number of members: 204. 


Maine Society of Civil Engineers—Secy., Frank E. Pressey, 
487 Union St., Bangor, Maine. Pres., E. Greenwood. 
Annual meeting in February. Number of members: 189. 
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. Annual meeting in 


Pr. oO. 
Annual 


Michigan Engineering Soceety Seer. Alba L. Holmes, 
ealthy Ave., Grand Rapids, ich 
January. 


Michigan Gas Association—Secy., Glenn R. Chamberlain, Grand 
Rapids Gas Light Co., Grand —, Mich. Pres., John 


T. Young. Annual meeting in September. Number. of 
members: 300. 


Minnesota Surveyors’ and Engineers’ Society—Secy., George 
H. Herrold, Room 78, City Hall, St. Paul, Minn. Pres., W. 
= aise Annual meeting in February. Number of mem- 

ers: i 


Montana Institute of Municipal Engineers—Secy., Carl C. 
Widener, City Hall; Bozeman, Mont. Pres., C. E. Durland. 
Annual meeting in January. Number of members: 22. 


Montana Societ 
355, Butte, 
in April. 


of Engineers—Secy., Clinton H. Moore, Box 
ont. Pres., Reno H. Sales. Annual meeting 
Number of members: 175. 


Nebraska Electrical Association—Secy., S. J. Bell, David City, 
Neb. Pres., H. A. Holdredge. Number of members: 30. 


_New England Association of Gas Engineers—Secy., N. W. 


Gifford, 26 Central Square, Boston, Mass. 


Pres., C. A. 
Learned. Annual meeting in February. 


New England Railroad Club—Secy., W. E. Cade, Jr., 683 At- 
lantic Ave., Boston, Mass. Pres., H. Eastley. Annual 
meeting in March. Number of members: 700. 


New England Water Works Agpenieen-Sett Willard Kent, 
e 


Narragansett Pier, R. I. Pres., Leonard tealf. 


Annual 
meeting in January. Number of members: 847. 


New Jersey Sanitary Association—Secy., Dr. Edward Guion, 
34 South North Carolina Ave., Atlantic City, N. J. Pres. 


Clyde Potts. Annual meeting in December. Number of 
members: 350. 


New Jersey State Association of County Engineers—Secy., 
Garwood Ferguson, Court House, Paterson, N. J. Pres., 
Ralph D. Earle, Jr. Annual meeting in January. Number 
of members: 21. 
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New York Railroad Club—Secy., Harry D. Vought, 95 Liberty 
St., New York City. Pres., Frederick C. Syze. Annual 
meeting in November. Number of members: 2350. 


New York State Electrical Contractors’ Association—Secy., 
George W. Russell, 25 West 42nd St., New York City. 





New York State Waterways Association—Secy., S. E. Ells- 
worth, 5 South Water St., Rochester, N. Y. 


North Dakota Society of Engineers—Secy., E. F. 
University of North Dakota, University, N. D. 
Atkinson. Annual meeting in February. 
members: 60 


Chandler, 
Pres., T. R. 
Number of 


Northwestern Cement Products Association—Secy., J. C. Van 
Doorn, 836 Security Bank Bldg., Minneapolis, Minn. Pres., 
W. S. Kingsley. Number of members: 35. 


Northwestern Electrical Association—Secy., 


John S&S. 
Lake Geneva, Wis. 


Allen, 


Northwestern Road Congress—Secy., J. P. Keenan, Citizens’ 
Business League, Milwaukee, Wis. Pres., J. W. Cooley. 
Annual meeting in October. Number of members: 500. 








Nova Scotia Society of Engineers—Secy., D. McD. Campbell, 
Room 2, Davidson Bldg., Halifax, N. S. Pres., W. A. Hen- 


ory: Annual meeting in December. Number of members: 


Ohio Association of Contractors—Secy., A. J. Thatcher, 400 
New First National Bank Bldg., Columbus, Ohio. Pres., 
N. B. Abbott. 


Ohio Electric Light Association—Secy., D. 
ville, Ohio. res., C. V. Hood. 
Number of members: 223. 


L. Gaskill, Green- 
Annual meeting in July. 


Ohio Engineering Society—Secy., John Laylin, 712 Hartman 
Bldg., Columbus, Ohio. Pres., William F. Scheflen. An- 
nual meeting in January. Number of members: 250. 


Ohio Society of Mechanical, Electrical and Steam Engineers— 
Secy., Frank E. Sanborn, Ohio State University, Columbus, 
Ohio. Pres., William C. McCracken. Annual meeting in 
November. Number of members: 300. 


Ohio Water Works Association—Secy., F. C. Jeannot, Marys- 
ville Light & Water Co., Marysville, Ohio. Annual meet- 
ing in February. 


Oklahoma Civil Engineering Society—Secy., 


W. E. Moore, 
Oklahoma City, Okla. 


Annual meeting in January. 


Hinckley, 1018 
Pres., S. A. 
Number of mem- 


Oklahoma Society of Engineers—Secy., H. V. 
North Harvey St., Oklahoma City, Okla. 
govnet. Annual meeting in December. 

ers: ‘ 


Oregon Society of Engineers—-Secy., Orrin E. Stanley, 
973, Portland, Ore. Pres., William S. Turner. 
meeting in February. Number of members: 250. 


Pacific Association of Consulting Engineers—Secy., 
Derleth, Jr., University of California, Berkeley, Calif. 
Pres., Luther Wagoner. Annual meeting in September. 
Number of members: 28. 


Box 
Annual 


Charles 


Pacific Coast Gas Association—Secy. ow Bostwick, 445 
Sutter St., San Francisco, Calif. Pres., . C. Jones. An- 
nual meeting in September. Number of members: 380. 


Pacific Northwest Society of Engineers—Secy., Jesse A. Jack- 


son, 312 Central Bldg., Seattle, Wash. Pres., Marvin 
ag OO gama meeting in January. Number of mem- 
ers: 220. 


Pennsylvania Water Works Association—Secy., W. C. Haw- 
ley, Wood St., Wilkinsburg, Penn. 


Philippine Society of Engineers—Secy., R. T. Scholes, P. O. 
ox 322, Manila, P. I. Pres., E. R. Frisby. Annual meet- 
ing in January. Number of members: 63. 


Railway Club of Pittsburgh—Secy., J. B. Anderson, 207 Penn- 


sylvania Station, Pittsburgh, Penn. Pres. F. M. Me- 
ae meeting in October. Number of mem- 
ers: ; 


Richmond Railroad Club—Secy., F. 
Ave., Richmond, Va. 
ing in November. 


O. Robinson, 606 Barton 
Pres., W. D. Duke. Annual meet- 
Number of members: 350. 


Railroad Club of Kansas Se iggy 2 Claude Manlove, 


1008 
Walnut St., Kansas City, 


fo. Pres., Augustus A. Poland. 


St. Louis Railway Club—Secy., B. W. Frauenthal, Union Sta- 
tion, St. Louis, Mo. Pres., A. L. Pollard. Number of 
members: 1200. 


Sanitary Officers of the State of New York—Secy., Hills Cole, 
Albany, N. Y. Annual meeting in December. 


Society of Engineers of Eastern New York—Secy., W. W. 
Griffiths, 29 Menands Rd., Albany, N. ; po, 2...c. 
we" Annual meeting in April. Number of members: 


ante of Engineers of North Central Washington—Secy,., 
. C. Muldrew, Okanogan City, Wash. 


South Dakota Society of Engineers and Surveyors—Secy., R. 
B. Easton, Aberdeen, S. D. Pres., B. E. Lovejoy. Annual 
meeting in January. Number of members: 40. 


Southern Gas Association—Secy., E. D. Brewer, 45 Poplar 
Circle, Atlanta, Ga. Pres, S. E. De Frese. Annual 
meeting in June. Number of members: 260. 
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Southern Supply and Machinery Dealers’ Association—Secy., 
Alvin M. Smith, Box 71, Richmond, Va. Pres., John A 
Harwin. Annual meeting in April. Number of mem- 
bers: 94, 

Southern and Southwestern Railway Club—Secy., A. J. Mer 
rill, Box 1205, Atlanta, Ga. Pres., George Akans. An- 
nual meeting in November Number of members: 450 

Southwestern Electrical and Gas Association—Secy. H. 3S 
Cooper, 405 Slaughter Bldg., Dallas, Tex. Pres., G. H. 
—- Annual meeting in May Number of members: 

0. 

Southwestern Water Works Association—Secy., E. L. Fulker- 
son, Waco, Tex. Pres., H. L. McDuffie. Annual meeting 
in June. Number of members: 200. 

Technical Society of the Pacific Coast—Secy., Otto Von 
Geldern, 865 Pacific Bldg., San Francisco, Calif Pres., 
Prof. H. Kower. Annual meeting in January. Number 


of members: 150. 


Tri-State Water and Light Association of the Carolinas and 
Georgia—Secy., J. G. Barnwell, Rock Hill, N. Cc Pres., 


F. C. Wyse. Annual meeting in April. Number of mem- 
bers: 114. 

Utah Society of Engineers—Secy., Frank W. Moore, 1111-2 
Newhouse Blidg., Salt Lake City, Utah. Pres., Sylvester 
Q. Cannon. Annual meeting in April. Number of mem- 
bers: 152. 

Vermont Electrical Association—Secy., C. H. West, Rutland, 
Vt. Pres., W. H. Vorce. 

Vermont Society of Engineers—Secy., G. A. Reed, Barre, Vt 
Pres., A. C. Grover. Annual meeting in March. Number 
of members: 102. 

Washington Irrigation Institute—Secy. L. L. Lynn, Prosser, 
Wash Pres., E. F. Benson. 


Western Canada Railway Club—Secy., Louis Kon, P. O. 
1707, Winnipeg, Man. Pres., A. H. Eager. 
ing in May. Number of members: 


Box 
Annual meet- 
528. 





Western Paving Brick Manufacturers’ Association—Secy., G. 
W. Thurston, 416 Dwight Bldg., Kansas City, Mo. Seen, 
Robert Nasch. Annual meeting in January. Number of 
members: 10. 


Western Pasiwer. Club—Secy., Joseph W. 
pen Bidg., hicago, Il. Pres., E. 


7 oe, 1112 Kar- 
meeting in May. Number of members: 


- Pratt. Annual 
1500. 


Western Society of Engineers—Secy., J. H 
Monadnock Block, Chicago, Ill. 
son. 
1189. 


, . Warder, 1735 
Pres., William B. Jack- 
Annual meeting in January. Number of members: 


Wisconsin Electrical Association—Secy., George Allison, First 
National Bank Bldg., Milwaukee, Wis. Pres., M. C. Ewing. 
Annual meeting in January. Number of members: 150. 


Wisconsin Gas Association—Secy., Henry Harman, 182 Wis- 
consin St., Milwaukee, Wis. Pres. James H. Walker. 
Number of members: 190. 


Wisconsin Highway Commissioners’ Association—Secy., G. H. 
Mainwaring, Gotham, Wis. Pres., H. J. Kuelling. Annual 
meeting in February. Number of members: 157. 


Wyoming Society of Civil Engineers—Secy., M. N. Woolery, 
Thermopoli, yo. 


LOCAL SOCIETIES 


Affiliated Technical Societies of the City of Atlanta 
Park A. Dallas, 913 Chandler Bldg., Atlanta, Ga. 


man, A. M. Schoen. 





Secy., 
Chair- 


Albany Society of Civil Engineers—Secy., Ernest G. Raynor, 
Barge Canal Office, Albany, N. Y res., C. C. Covert. 
Annual meeting in January. Number of members: 205. 





Architectural League of New York weer. Owen Brainard, 
215 West 57th St., New York City. res., Cass Gilbert. 
Annual meeting in May. Number of members: 550. 


Associated Engineering Societies of St. Louis—Secy., oa 
W. Peters, 3817 Olive St., St. Louis, Mo. Chairman, John 
W. Woermann. Annual meeting in December. 


Number 
of members: 750. 


Boston Architectural Club—Secy., Ralph W. Gray, 8 Beacon 
St., Boston, Mass. Pres., Louis C. Newhall. Annual meet- 
ing in October. Number of members: 400. 


Boston Scientific Society—Secy., Nelson C. Davis, M. D., 494 
Rutherford Ave., Charlestown, Mass. Pres., J. Ritchie, 
Jr. Annual meeting in April. Number of members: 75. 


Boston Socket? of Architects—Secy., Charles U. Cogswell, Old 
South Bldg., Boston, Mass. Annual meeting in January. 
Number of members: 240. 

Boston Society of Civil Engineers—Secy., S. 
715 Tremont Temple, Boston, Mass. 
Sew. Annual meeting in March. 


Everett Tinkham, 
Pres., Charles R. 
Number of members: 


Brooklyn Engineers’ Club—Secy., Joseph Strachan, 117 Rem- 
sen St., Brooklyn, N. Y. Pres., Jacob S. Langthorn. An- 
nual meeting in December. Number of members: 400. 


Chemists’ Club—Secy., Reston Stevenson, 52 East 41st St., New 
York City. Pres., Prof. Milton CG. Whitaker. Annual 
meeting in December. Number of members: 1227 
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Chicago Electric Club—Secy., F. 


S. Hickok, 
Bldg., Chicago, Ill. 


824 Marquette 

Pres., W. R. Pinckard. 

Chicage Engineers’ Club—Secy., C. H. 
Dearborn St., Chicago, Ill. 
meeting in March. 


Norwood, 417 South 
Pres., Edward Haupt. Annual 
Number of members: 400. 


Chicago Technical League—Secy., 


Louis A. Heyn, 
Fifth St., Chicago, ill. 


32 North 

Pres., C. O. Johnson. 

Cineinnati Engineers’ Club—Secy., E. A. Gast, P. O. Box 333, 
Cincinnati, Ohio. Pres., J. T. Faig. Annual meeting in 
December. Number of members: 300. 


Cleveland Engineering Society 
ber of Commerce Bldg., 
H. Whitlock. 
bers: 800. 


Secy., David Gaehr, 413 Cham- 
Cleveland, Ohio. Pres., Elliott 
Annual meeting in June. Number of mem- 


Des Moines Engineers’ Club—Secy., H. W. 
34th St., Des Moines, Iowa. 
nual meeting in June. 


Hartupee, 
Pres., J. E. Van Liew. 
Number of members: 50. 


1260 
An- 


Detroit Engineering Soctety—Secy., Frederick H. Mason, 614 
Moffatt Bldg., Detroit, Mich. Pres., H. H. Esselstyn. An- 
nual meeting in April. Number of members: 600. 


Engineering Society of Buffalo—Secy., John Younger, 25 Hor- 
ton Place, Buffalo, N. Y. Pres., David Bell. Annual meet- 
ing in May. Number of members: 300. 


Engineers’ and Architects’ Club of Louisville, Ine.—Secy., 
Pierce Butler, 1412 Starks Bldg., Louisville, Ky. Pres., 
Malcolm Elliott. Annual meeting in January. Number 
of members: 226. 


Engineers’ Club of Baltimore—Secy,., 
West Eager St., Baltimore, Md. 
Annual meeting in June. 


William-D. Janney, 6 
Pres., Francis Lee Stuart. 
Number of members: 290. 


Engineers’ Club of Dayton 
Ave., Dayton, Ohio. 
in June. 


Secy., Donald A. Kohr, 36 Oxford 
Pres., E. A. Deeds. Annual meeting 
Number of members: 125. 


Engineers’ Club of Kansas City—Secy., 


E. B. Murray, 920 
Walnut St., Kansas City, Mo. 


Pres., J. W. Malcolmson. 


Engineers’ Club of Memphis—Secy., C. C. Pashby, City Hall, 


Memphis, Tenn. Pres., J. H. Weatherford. Annual meet- 
ing in February. 


Engineers’ Club of Minneapolis—Secy., E. W. Ashenden, 17 
East Seventh St., Minneapolis, Minn. Pres., George L. 
ware ve Annual meeting in January. Number of mem- 
ers: ; 


Engineers’ Club of Philadelphia—Secy., 
1317 Spruce St., Philadelphia, Penn. 
Annual meeting in February. 


Lewis H. Kenney, 
Pres., J. W. Ledoux. 
Number of members: 599. 


Engineers’ Club of St. Louis—Secy., S. W. Bowen, 3817 Olive 
St., St. Louis, Mo. Pres., John W. Woermann. Annual 
meeting in December. Number of members: 450. 


R. B. Wilsey, 90 King 


Engineers’ Club of Toronto—Secy., 
Annual meeting in February. 


St., West, Toronto, Ont. 
Number of members: 445. 


Engineers’ Club of Trenton—Secy., Joseph E. 
Box 549, Trenton, N. J. Pres., Alfred C. 
nual meeting in December. 


English, P. O. 
Gregory. An- 
Number of members: 240. 


Engineers’ Society of St. Paul—Secy., Edward J. Dugan, P. O. 
Box 654, St. Paul, Minn. 


Engineers’ Society of San Antonio 


Secy., 
San Antonio, Tex. 


Pres., W. B. Tuttle. 


Master Builders’ Association of Boston—Secy., W. H. 
ward, 166 Devonshire St., Boston, Mass. Pres., D. 
ford Badger. 


J. H. Lockridge, 


Say- 
Brad- 


Municipal Engineers of the City of New York—Secy., George 
Taber, 29 West 39th St., New York City. Pres., Amos 


Schaeffer. Number of 
members: 


Annual 
534. 


meeting in January. 


New York Electrical Society—Secy., George H. Guy, 29 West 
39th St., New York City. Pres., Frederick A. Scheffler. 
Annual meeting in June. Number of members: 762. 


New York Society of Architects—Secy., William T. Towner, 
38 Park Row, New York City. Pres., Constantine Schu- 


bert. Annual meeting in January. Number of members. 
382. 


Providence Association of Mechanical 


ene F*y.. J. 
Ansel Brooks, Brown University, Providence, R. I. res., 


William Howard Paine. 


Annual meeting in June. 
ber of members: 250. 


Num- 


Railroad Club of Kansas City—Secy., Claude Manlove, 


1008 
Walnut St., Kansas City, Mo. 


Pres., Augustus A. Poland. 


Richmond Society of Engineers, Richmond, Va.—Secy., James 
Bolton. Pres., A. Scrivenor. 


Rochester Engineering Society—Secy., William F, Devendorf, 
350 East Ave., Rochester, N. Y. Pres., I. Lundgaard. 
Annual meeting in June. Number of members: 230. 


St. Paul Civil Engineers’ Society—Secy., C. E. Nagel, Room 7, 
Old Capitol Bldg., St. Paul, Minn. Pres., George W. 
Rathjens. Number of members: 167. 


Seciety of Municipal Engineers of Philadelphia—Secy., H. 
W. Benjamin, 129 South 1lith St., Philadelphia, Penn. 
Pres., William H. Connell. Annual meeting in June. 
Number of members: 450. 
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Swedish Engineers’ Society of Chjeane—Becy G. A. Akerlind, 
a coy Hall Square Bldg., Chicago, Ill. Pres., Albin P. 
ssler. 


Technology Club of New York—Secy., F. C. Schmitz, 17 Gram- 
mercy Park, New York City. Pres., Walter Large. An- 
nual meeting in February. Number of members: 967. 


Technology Club of Syracuse—Secy., Albert R. Acheson, 852 
Ostrom Ave., Syracuse, N. Y. Pres., Charles L. Griffin. 
Annual meeting in May. Number of members: 273. 


Technischer Verein, New York—Secy., Albert Weber, 54 11th 
St., Hoboken, N. J. Pres., George A. Sonderhof. Annual 
meeting in January. Number of members: 120. 


Technischer Verein, Philadelphia—Secy., W. H. Friebel, 226 
South Seventh St., Philadelphia, Penn. Pres., H. Schmaltz. 
Annual meeting in October. Number of members: 102. 


Telephone Society of New York—Secy., R. S. Scarburgh, 15 
Dey St., New York City. Pres., Dr. F. B. Jewett. Annual 
meeting in May. Number of members: 3071. 


‘Wasgeqere Society of Engineers—Secy., John C. Hoyt, 1330 F 
St., N. W., Washington, D. C. Annual meeting in Decem- 
ber. Number of members: 388. 


Winona Association of Commerce, Ine.—Secy., James B. Kins- 
loe, 100 Exchange Bldg., Winona, Minn. Pres., J. R. Mc- 


Connon. Annual meeting in February. Number of mem- 
bers: 656. 
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COMING MEETINGS 


NATIONAL DISTRICT HEATING ASSOCIATION. 


June 1-3. Annual convention at Hotel Sherman, Chicago. 
Secy., B. L. Gaskill. 


AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. 


June 3-4. Annual convention at Bellevue-Stratford, Phila- 


delphia, Penn. Secy., D. Mitchell, 1510 Woolworth 
Bldg., New York City. 


NATIONAL CONFERENCE ON CITY PLANNING. 
June 7-9. National Conference in_ Detroit, Mich. 
Flavel Shurtleff, 19 Congress St., Boston, Mass. 


AMERICAY RAILWAY MASTER MECHANICS’ ASSOCIA- 


June 9-11. Annual convention in Atlantic City. Secy., Jos. 
M. Taylor, Karpen Bldg., Chicago. 


MASTER CAR BUILDERS’ ASSOCIATION. 
June 14-16. Annual convention in Atlantic City. Secy., Jos. 
M. Taylor, Karpen Bldg., Chicago. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND 
STEAM ENGINEERS. 

June 17-18. Semi-annual meeting at Toledo. Secy., Frank 

E. Sanborn, Ohio State University, Columbus. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDU- 
CATION 


June 22-25. Annual meetin 
Towa. Secy., F. L. Bishop, 
burgh, Penn. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
June 22-25. Summer meeting at Buffalo, N. Y. Secy., Calvin 
W. Rice, 29 W. 39th St., New York City. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 
June 22-26. Annual meeting in Atlantic oy. Secy., Edgar 
Marburg, University of Pennsylvania, Philadelphia, Penn. 


Secy., 


at Iowa State College, Ames, 
niversity of Pittsburgh, Pitts- 


American Electrochemical Society—The 28th general meet- 
ing of the society will be held in San Francisco, Sept. 16-18. 
Members are urged to notify the Secretary in regard to 
papers available for this meeting. Papers will be published 
in advance of the meeting, and their early distribution requires 
that they be received at headquarters not later than July 15. 
All inquiries as to transportation should be addressed to J. M. 
Muir, 239 West 39th St. 


American Institute of Electrical Engineers—Authority was 
granted by the Board of Directors on May 18 for the organiza- 
tion of a section in Denver, Colo. This was in response to a 
petition of 28 Institute members in Denver. 


The Technology Club of Syracuse—At the annual meeting 
of the Technology Club of Syracuse the following officers 
were elected: President, Prof. A. R. Acheson; first vice-presi- 
dent, Alexander Palmros; second vice-president, Edmund L. 
French; secretary, Ellis E. Lawton, 700 Vinney Building; 
treasurer, Marshall B. Palmer. The retiring president, Chas. 
L. Griffin, read a paper on “The Detail of Engineering Con- 
struction,” which dealt with some of the problems entering 
into the construction of large boiler plants. The paper 
considered particularly the 2300-hp.. boilers being installed 
by the Solvay Process Co. 








